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INTRODUCTION. 


The Monruty WeatHer Review for January, 1898, is Kingston, Jamaica; Capt. 8. I. Kimball, Superintendent of 
based on 2,916 reports from stations occupied by regular and the United States Life-Saving Service; and Commander J. E. 


voluntary observers, classified as follows: 147 from Weather Craig, Hydrographer, United States Navy. 
Bureau stations; numerous special river stations; 32 from 
post surgeons, received through the Surgeon General, United 


The Review is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 
Attention is called to the fact that the clocks and self- 


States Army; 2,567 from voluntary observers; 96 received registers at regular Weather Bureau stations are all set to 
through the Southern Pacific Railway Company; 23 from seventy-fifth meridian or eastern standard time, which is 
Life-Saving stations, received through the Superintendent exactly five hours behind Greenwich time; as far as prac- 
United States Life-Saving Service; 31 from Canadian sta- ticable, only this standard of time is used in the text of the 
tions; 20 from Mexican stations; 7 from Jamaica, W. I.| Review, since all Weather Bureau observations are required 
International simultaneous observations are received from to be taken and recorded by it. The standards used by the 
a few stations and used, together with trustworthy news- public in the United States and Canada and by the voluntary 
paper extracts and special reports. observers are believed to generally conform to the modern 

Special acknowledgment is made of the hearty cooperation international system of standard meridians, one hour apart, 
of Prof. R. F. Stupart, Director of the Meteorological Service beginning with Greenwich. Records of miscellaneous phe- 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor-| nomena that are reported occasionally in other standards of 
ologist to the Government Survey, Honolulu; Dr. Mariano time by voluntary observers or newspaper correspondents are 
Barcena, Director of the Central Meteorological Observatory generally corrected to agree with the eastern standard; other- 
of Mexico; Mr. Maxwell Hall, Government Meteorologist, ,wise, the local meridian is mentioned. 


STORM WARNINGS AND WEATHER FORECASTS. ’ 


By Lieut. Col. H. H.C. Dunwoopy, Supervising Forecast Official. 


Under this head it is proposed to make note of all extreme from Jacksonville, Tampa, and Jupiter, respectively, viz 
and injurious weather conditions occurring during the month, January 2, 24°, 28°, 30°; January 3, 26°, 26°, 30°; January 


ith 4, 38°, 38°, 34°. 


mavnnees, as far - reported by observers se the press, 1D throughout this region, killing nearly all those of the more 
which these warnings were of special public benefit. The! tender kinds, except such as were protected. Considerable 
signals displayed by the Weather Bureau will be referred to injury was done to citrus trees, many of the young trees and 
as “ifformation,” “storm,” “hurricane,” “cold wave,” and later shoots being destroyed. The pineapple interests also 
“ norther,” respectively. suffered some damage, although few, if any, plants were en- 
The injurious weather conditions of most marked note that  tirely killed. anaes un 
occurred during the month, were the frosts and freezing | Warnings of these injurious conditions were sent from the 
weather in Florida on the 2d, 3d, and 4th, and in the citrus Central Office as follows: On the morning of January 1 tele- 
regions of southern California from the 10th to 13th and 20th grams to Jacksonville, Tampa, and Jupiter, reading: “For 
to 27th, inclusive, the storms of the 21st to 23d and 24th to eastern Florida colder with freezing temperature in northern 


26th, that moved from Texas northeast to the New England portions and frosts in southern portions Sunday morning.” 


Coast, and the severe storm of January 31 to February 1, on 
the New England Coast. In this connection mention is also 
made of the moderate flood that occurred in the Ohio and 
central Mississippi valleys during the latter part of January 
and the early part of February. 
THE FLORIDA FREEZE OF JANUARY 2-4, 1898. 

Severe cold weather prevailed in Florida on the 2d, 3d, and 

4th, freezing temperature on the 2d and 3d, and heavy frosts 


on the 4th, extending as far south as the latitude of Jupiter. 
Following are the minimum temperatures which were reported 


On the morning of January 2, telegrams to the same stations 
reading: “ Freezing temperature and frosts in central and 
north portions, and severe frosts in south portion of Florida, 
Monday morning.” Although both of the days on which 
these messages were sent were holidays, making effective dis- 
semination difficult, the warnings were, through the efforts of 
the Weather Bureau observers, by means of the mail, tele- 
graph, and telephone services, and the cooperation of the rail- 
road officials, very widely distributed throughout the threat- 
ened districts, and enabled the people to take effective meas- 
ures for the protection of their crops. 
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In this connection the following extracts from the reports 
of the Weather Bureau observers and newspaper publications 
are given: 

From J. W. Cronk, Observer at Jupiter, January 11, 1898: 

Never has a warning been more ry ‘The weather had been mild 
all along in this section, no sign of a frost, and vegetables and pine- 
apples were simply luxuriant in their growth. Without the Weather 

ureau’s warning on January 1 planters would have been taken wholly 
by surprise. Planters began at once to protect their property. 


From J. E. Lanouette, Observer at Tampa, Fla., January 
11, 1898: 

All local interests here promptly heeded the warning. To cite one 
instance, when the messenger reached the Tampa Bay Hotel with 
copies of the me , he found the head florist with a force of men 
busy at work covering up the tropical plants and flowers. He had 
already seen the cold-wave signal, and lost no time in taking the nec- 
essary precautions. 


From letters received by A. J. Mitchell, Section Director, 
Jacksonville, Fla.: 

The information from your office resulted in my saving more than 
$500, and 25,000 to 30,000 plants. I gathered about 100 baskets of let- 
tuce, which were sold at about $2.25 per basket. 


Advantage was taken of the warning by truckers and fruit growers 
to the extent that no serious damage was done by the cold on the Ist 
and 2d. The citrus trees are comparatively unhurt. Young trees were 
either banked or wrapped. 


The warning was received in ample time, and in mo instances 
around this section truck and oranges were saved. It is difficult to say, 
in so many dollars and cents, what the saving amounted to, but it is a 
fact that where people were provident and diligent enough to act on 
the warning, they were enabled to house fruit and protect vegetables. 
Potatoes and young orange wood were saved by being covered with dirt. 


Everything saved was due to the forecast of frost. The saving in 
ee here was 500 baskets worth $1.50 per basket. Amount saved, 
(oN, 


We received the warnings about 11:30 a. m. and the cold-wave fing 
was hoisted atonce. Those who were not celebrating New Year bank 
the trees, and thus saved them. 


The following suggested plan for the protection of orange 
groves from frosts, published in a Florida paper is of inter- 
est in this connection: 


Titusville, Fla., Indian River Advocate, January 28, 1898.—For a 5- 
acre grove. Erect a 20-foot fence on the northwest end of grove; 
another 20-foot fence on southeast side of grove, with a running board 
directly through the center, so that upon the notification of a cold 
wave coming from the Weather Bureau, you can run canvas from the 
northwest and southeast corners to the center running board and fas- 
ten it. Have side flaps for your grove which you can drop and fasten 
to your baseboard running all round. 

hen set your resin _— burning inside, enough to make a black 
smudge, and, in the ju ent of the writer, no freeze that you have 
ever had in Florida would hurt your orange trees. 

This plan would also apply to pineapple plantations and vegetable 
gardens along the east coast or in any other section in Florida, only you 
would not have to build your fences so high. 

To demonstrate the actual saving, if any one in Florida chooses to 
adopt this plan, we will say that a 5-acre orange grove costs the owner 
in ten years $5,000. His income from that grove should be $2,000 per 
annum, making in the ten years $20,000. a cost $5,000, making 
a total of $25,000. This is the amount he would lose if his grove is fro- 
zen, as it would take nearly ten years to bring it back to its original 
state of bearing. 

In the opinion of the writer, the above oonney and fences can be 
built and made to cover a 5-acre orange grove for at least $2,000, 
thereby making a net saving to the orange grower of $23,000. 


FROSTS AND FREEZING WEATHER IN THE CITRUS REGIONS OF 
SOUTHERN CALIFORNIA. 


In regard to these conditions Mr. W. H. Hammon, Fore- 
cast Official in charge of the San Francisco forecast district, 
composing California, Nevada, Utah, and Arizona, reports as 
follows: 

Injury from frost occurred in various portions of the citrus region of 
southern California on the following dates, as determined from reports 
of a and voluntary observers and newspaper articles, viz: Janu- 

10, 11, 12, 13, 20, 21, 23, 24, 25, 26,and 27. In no instance was there 
inlery in all sections of the citrus region, but there are few sections in 
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which no injury whatever occurred on some one of these dates, and in 
some instances the critical temperature was reached on as many as five 
different dates in January. The most generally severe condition oc- 
curred on the morning of January 27. In every instance satisfactory 
warnings were issued by this office. 

On J oe 10 the warning to the various places in the citrus region 
of southern California read: “‘ Killing frosts to-night, possibly injurious 
to citrus fruit.”” This m was received on January 11. On Janua 
12 it read: ‘‘ Cooler to-night with killing frost, injurious to citrus fruit 
where clear and still.” On the 13th the message read: “ Killing frosts 
to-night, some danger to citrus fruit.” On January 20 a warning was 
issued to this same region of, ‘‘frost to-night, possibly injurious to 
citrus fruit.”” On the 2lst the warning read: “‘ Killing frost to-night, 
some danger to citrus fruit.’’ On the 23d this warning was repeated. 
On the 24th the warning read: “ Killing frost to-night, probably injuri- 
ous to citrus fruit.” On the 25th the message read: “ Probably frost 
to-night, injurious to citrus fruit where clear.’’ The warning of the 
26th read: “ Killing frost to-night, generally injurious to citrus fruit.” 

Below is given a table of minimum : at various points in 
southern California during December, 1895, December, 1897, and Janu- 
me 1898, which have been taken from the records of the regular and 
voluntary observers in that region: 


= 
° ° ° ° ° ° 
Anaheim.......... 37 35 26 32 27 
CONOR oc 29 26 | Riverside (A.H.). 29 30 
Crafton ..........: 28 24 28 | San Bernardino.. 25 27 24 
Escondido ........ 22 18 21 San Diego........ 36 36 
Fallbrook......... 32 30 29 Santa Barbara... 38 32 34 
Los Angeles ...... 34 30 31 Santa Paula...... 32 20 24 
Ontario ........... 32 28 29 «Ventura ......... 36 26 25 
Pomona.........- 2 3 26 


From these temperatures it will be observed that, on the whole, 
slightly lower pean were recorded this year than in the freezes 
of the other months mentioned. 

The statement is generally made in newspapers that in many places 
lower temperatures were recorded in January, 1898, than in many 
— previous, and the amount of injury to citrus fruit during the 

anuary freeze is generally estimated at from 10 to 20 percent. The 
value of the orange crop alone is estimated at from $6,000,000 to 
$7,000,000. A comparison of the minimum temperatures during this 
season (December, 1897, and January, 1898) with those of 1895, shows 
that in almost every instance lower temperatures occurred this season 
than in 1895, while the injury to the citrus crops will not exceed one- 
half that of 1895. The only reasonable explanation of the diminished 
injury will seem to be the greater efforts to protect the crop this sea- 
son than heretofore, in accordance with the warnings received from 
this office, and suggestions previously made, relative to efficient means 
of protection. It would seem, from a comparison of these tempera- 
tures, that the saving resulting from these means must, to the various 
citrus crops, amount to several millions of dollars. 


FROSTS IN TEXAS. 


Frosts and freezing weather occurred in the truck-growing 
regions of Texas in vicinity of Galveston on January 2, 16, 
and 27, warnings of which were, in each instance, sent out by 
the Local Forecast Official at Galveston, on the preceding 
day, and enabled growers to effectively protect their crops. 


STORMS OF 21-23 AND 24-26. 


These two storms which were of marked severity devel- 
oped, the first in southwestern Texas and the second in Ari- 
zona, and following nearly the same path moved northeast- 
ward across the central valleys and lower Lake Region and 
off the New England Coast. They were accompanied by 
heavy precipitation which, falling as snow in the northern 
portions of the regions traversed and being attended by high 
winds, caused considerable damage to various interests and 
interruption to traffic, particularly in northern Illinois, Wis- 
consin, and Lower Michigan. 

The following maximum wind velocities, in miles per hour, 
were reported during the twelve hours ending with the hours 
named: 22d, 8 p. m., Chicago, 68; Cairo, 56. 23d, a. m., Chi- 
cago, 60; Cleveland, 52; Erie, 48; 23d, 8 p. m., Cleveland, 
72; Buffalo, 76; New York and Eastport, 60. 25th, 8 p. m., 
St. Louis, 68; Cairo, 56; Indianapolis, 52; Chicago, 64; 
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Memphis, 52. 26th, 8 a. m., Chicago and Cleveland, 46; Cin- 
cinnati, 42. 

The storm of the 21st-23d was notable for the unusually 
high tides which it caused on the Massachusetts Coast, and 
from which considerable damage resulted to seaport cities and 
towns in that region. 

Prof. E. B. Garriott, in charge of the Chicago forecast dis- 
trict, reports as follows in regard to the warnings issued for 
these storms from the Weather Bureau Office in Chicago: 


The first important storm appeared over the lower Mississippi Valley 
the morning of the 22d. Calculating that the storm center would move 
northeastward with increasing energy, the following warning was tele- 
ae gee all open lake ports at 9:30 a. m.: “‘ Heavy snow and increasin 
and high northeast winds indicated for next twenty-four hours,’’ an 
warning of heavy snow was sent to Lower Michigan, south and east 
Wisconsin, Iowa, eastern Missouri, northern Illinois, and northern In- 
diana. At 1:15 p.m. lake ports were again telegraphed as follows: 
‘* Present conditions indicate dangerous northeast gale and heavy snow 
during next twenty-four hours.” 

Three days later anvt.er storm of the same ty 
almost the same path appeared. On the morning of Monday, the 24th, 
a ‘‘norther’’ was forecast for Iowa, south and east South Dakota, Ne- 
braska, Kansas, and Colorado; cold-wave signals were ordered for west- 
ern Iowa, south and east South Dakota, Nebraska, and Kansas; and 
lake ports were notified that ‘‘ Heavy snow with increasing easterly 
winds was indicated by Tuesday morning.’’ Heavy snow was fore- 
cast for southern Minnesota, and for Tuesday in Lower Michigan and 
Wisconsin. At 1:40 p. m. warning of heavy snow was sent to western 
Missouri. At9a.m. of the 25th, when the storm center had advanced 
to the middle Mississippi Valley, lake ports were wired that ‘“‘ Heavy 
snow and dangerous northeast gales, shifting to-night to north, may be 
expected; cold-wave warnings were extended eastward over the bal- 
ance of the Chicago district, except Upper Michigan; vipers oo heavy 
snow were repeated to Lower Michigan and south and east Wisconsin, 
and were carried over northern Illinois and northern Indiana. 

The areas covered by heavy snow were remarkably well defined in 
the forecasts and warnings, and cold-wave warnings were verified over 
practically all the territory to which they were sent, although in locali- 
ties the verifications were scarcely technical. The northeast gales 
which attended the storm were particularly severe. Great benefit was 
undoubtedly derived from the — ample and accurate warnings. No 
marine disasters on the Lakes resulted hem the storms. The night of 
the 26th the steamer City of Duluth ran ~ ory on a bar at the en- 
trance to the St. Joseph, Mich., harbor, and the high sea left from the 
storm of the 25th and the accumulated ice contributed to the final loss 
of the vessel and cargo. 

The time has arrived when the vast shipping and produce interests 
and the transportation companies recognize the great commercial value 
of the forecasts, and on the Lakes travelers and shippers mistrust the 
se ange who assumes to ignore the storm warnings of the Weather 

ureau. 


Storm signals for southeast to south gales on the New Eng- 
land and New Jersey coasts were ordered from the Central 
Office at 10:15 p. m. of January 22, and cold-wave signals 
throughout western Pennsylvania, western New York, and 
Ohio on the morning of the 23d. 

At 2 p. m. of the 25th, southeast storm signals from East- 
port to Baltimore and southwest storm signals from Fort 
Monroe to Wilmington were ordered with a warning of south- 
east to south gales with snow or rain. These warnings were 
thoroughly distributed and of undoubted value. Concerning 
the storm of the 21st-23d, a dispatch from Chicago of Janu- 
ary 23, published in the Washington Times of January 24, 
states that: 

On the lake no steamers could long have escaped unscathed, but as 


far as known every vessel, through the early warning of the Weather 
Bureau, was able to run into a safe harbor. 


and following 


SEVERE SNOW AND WIND STORM OF JANUARY 31-FEBRUARY 1. 


The severe snow and wind storm that passed over eastern 
New York and New England on January 31 and February 1, 
1898, was of unusual violence and destructiveness. As the 


morning map of February 1 was incomplete on account of 
the nonreceipt of reports from some of the stations near the 
center of the storm, it was thought desirable that a series of 
charts, showing the weather conditions and the location of the 
storm at the time of the two regular observations of January 


31 and February 1, be published in this Review. (See Charts 
Nos. X, XI, XII, XIII.) This storm may be said to have been 
the outcome of two disturbances that appeared on January 
29, on the eastern Rocky Mountain Slope at the northern and 
southern extremities, respectively, of a trough of low pressure 
extending from Manitoba to Texas. These disturbances with 
the connecting trough moved slowly eastward with but slight 
increase in energy, and on the morning of Monday, January 31, 
were central, one over Lake Huron with a barometer reading of 
29.50, and the other off the North Carolina Coast. (See Chart 
No. X.) The conditions at this report have a close resem- 
blance to those preceding the memorable blizzard of March 12 
and 13, 1888. The probable junction of these depressions and 
the dangerous nature of the resultant storm were then evident, 
and at 9:45 a. m. on the 31st, storm southeast signals were 
hoisted from Hatteras to Eastport with warning of “south- 
east gales and heavy snow,” and instructions issued to observ- 
ers in the threatened regions to warn shipping and railroad 
interests. Cold-wave warnings were issued on the evening of 
the 3lst for New England, eastern Pennsylvania, New York, 
New Jersey, Virginia, District of Columbia, and eastern North 
Carolina. At 8 p.m. of the 31st the storm formed from the 
union of these two disturbances was central on the southern 
New England Coast, with greatly increased energy, the ba- 
rometer at Block Island reading 29.26 with a northeast wind of 
52 miles. (See Chart No. XI.) The storm increased greatly 
in intensity during the night and moved northeastward to the 
Maine Coast, the center passing between Block Island and 
Nantucket and between Nantucket and Boston. (See Chart 
No. XII.) The lowest pressure at Nantucket, 28.63, occurred 
about 3 a. m., February 1, and at Boston, 28.78, about 3:30 a. m. 
of thesame date. Maximum velocities of 60 miles northeast 
at Block Island, 71 southeast at Nantucket, 50 northeast at 
Boston, and 38 north at Portland, occurred during the night, 
and the high winds, in connection with the heavy snow that 
fell, caused great destruction to shipping on the New England 
Coast, and great damage to railroads, telegraph, and tele- 
phone lines throughout eastern New York and New England. 
The warnings issued on the morning of the 31st were given 
the widest possible distribution throughout the threatened 
regions, and as shown by the reports received were of great 
benefit. 

The following extracts from reports of Weather Bureau 
officials, descriptive of the storm, and from newspapers in 
relation to the warnings are given. 

From Wm. Davis, Observer, Block Island, R. I.: 

The storm reached a verifying velocity at 8:20 a.m., January 31, and 
continued to increase i reaching 60 miles per hour at 10:30 
p. m., and after midnight the wind n to diminish slowly, but con- 
tinued above the verifying velocity till 6 a. m., February 2. Light 
snow fell from 2 a. m. to 8:40 a. m., on January 31, when the snow 
turned to rain. Heavy rain fell duringthe afternoon and evening, and 
during the night rain turned to snow again, ending at 3:30 p. m., total 
amount, including melted snow, 2.25 inches. 

Southeast signals were received at 10:40 a. m., January 31, and at 7 
a.m., February 1, they were changed to northwest by the observer, as 
telegraphic communication was cut off. The warning was thoroughly 
and promptly distributed among the fishermen and those interested in 
other pursuits, the former recognizing the warnings to be of the great- 
est benefit, especially since November 9, when six fishing smacks 
dragged anchor and went ashore in Great Salt Pond, during a north- 
west storm, warnings of which were displayed well in advance to all 
parties interested. 

Although the storm of January 31 and February 1 was quite severe, 
there were no disasters in this vicinity, and as far as can be learned, 
there was no damage done on the island, which is due to the fact that 
the people are placing confidence in the warnings. 


From W. W. Neifert, Observer, Nantucket, Mass. : 


The order to “ Hoist southeast signals’’ was received here at 10:36 
a. m., January 31, and the informatian was immediately telephoned 
to Great Point, and generally distributed about the town, as is usual in 
such cases, and the signals displayed. * * * The storm was the 
most severe on record here. 
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—e John W. Smith, Local Forecast Official, Boston, 
ass. : 


The temperature ran at or below freezing throughout the storm. 
The precipitation was wholly in the form of moist snow, the total depth 
of which was 14.3 inches; melted, 1.38 inch. Snow began falling at 
8:15 a. m., January 31, and ended 2:40 p. m., February 1. 

The storm warnings, order to hoist southeast storm signals, and 
warnings of heavy snow were received at 10:21 a. m., January 31. The 
warnings were at once bulletined, and were telephoned to all trans- 
portation companies, to newspapers, and furnished to the press and 
news associations. The dissemination was most thorough and the 
warnings timely. Much interest was manifested, especially by the 
transportation companies. The railroad and street car companies acted 

romptly in distributing wrecking forces, snow plows, etc. No vessels 
eft the harbor during the storm. 

The storm was tremenduously destructive in this vicinity to prop- 
erty and to life. Not since March 12, 1888, some say January 17, 1867, 
has such a blizzard reached New England. The heavy snow block- 
aded the street cars and greatly delayed steam railroad travel, and in 
a few instances trains were tem go blockaded. There was a gen- 
eral wrecking of overhead wires, and hundreds of poles, iron and 
wood, were blown down or fell from ae increased strain from the 
ees snow and falling wires. Although the danger from crossed 
and live wires was very > no person was killed, although about 30 
horses were electrocuted in various parts of the city. Only for the 
mild weather that prevailed during the storm considerable loss of 
human life must have resulted among the many who were caught out 
in the storm. The storm also served to close up the school system, 
close many of the large stores, and threaten a milk famine. n the 
New England Coast it brought death to more than a score of mariners, 
destruction to 10 vessels, and damage toas many more. The bodies 
of 7 sailors were recovered at Nahant, Mass., 4 at Gloucester, Mass., 
3 at Rockport, Mass., and 12 at Bakers Island, Mass. 

Conservative and reliable estimates place the loss by the storm to 
electric and steam railroads, telegraph and telephone companies in the 
city of Boston and neighboring cities and towns, to corporations and 
individuals generally at about $1,500,000. The damage to shipping is 
estimated at from $150,000 to $200,000, 

New York Com ial American, February 3, 1898.—Notwithstanding 
the Weather Bureau gave prompt warning of the approach of a storm, 
thus enabling masters of vessels in port to avoid danger, incoming ves- 
sels had no such warnings, and many of them met with more or less 
serious disaster. 

Albany Journal, February 1, 1898.—Had it not been for the timely 
warnings sent out by the Chief of the Weather Bureau at Washington 
yesterday to the railroads of this section, things would be in a much 
worse state. As it is, things are bad enough, but the storm found the 
roads ready with the great plows and gangs of men. 

Times-Union, — N. ¥., February 1, 1898.—The heavy snow warn- 
ing sent out by the Weather Bureau was of the greatest value to steam 
and surface railroads, also the shipping merchants in this section of 
the State. All interests received timely warning and made extensive 
preparations to keep the lines of travel open. 


The following newspaper extract relating to the general 
subject of maritime warnings issued by the Weather Bureau 
is given as of interest in this connection: 


New York Journal, January 9, 1898.—While it was said that the 
Weather Bureau predictions are not always absolutely relied upon, 
and that in the matter of forecasts the service is still not an exact 
science, it was shown that thousands of vessels and millions of dollars 
worth of valuable property are saved annually through the timely 
warni of this Bureau, and to say nothing of the preservation of 
haman life. 

The mail steamers do not, of course, let any adverse forecasts prevent 
their sailing. Their owners can not afford to. These vessels are sched- 
uled to leave port at a certain hour, and when that hour arrives the 
mail contracts, express business, and, indeed, the passengers them- 
selves demand that the steamer shall proceed at the time agreed upon. 

Despite hurricane signals the transatlantic liners steam to sea, but 
their captains bear the signals in mind just the same. They know 
when a hurricane is likely to sweep over their vessels, and they pre- 


pare for it. 
Superintendent Houghton, of the Maritime Exchange, said: 


The forecasts have not reached an absolutely scientific basis yet, but 
forecasts of the Weather Bureau are valuable, and many vessels are 
undoubtedly saved from wreckage by heedingthem. Some idea of the 
vast floating interests on the Atlantic Coast may be had when I tell you 
that 5,628 transatlantic steamers, with an aggregate tonnage of 
10,076,148, and 5,842 sail craft, aggre ting 2,105,688 tons, enter and 
leave ports on the Atlantic seabo uring a single year. The value 
of the cargoes is now more than a billion and a half dollars. 

Our coastwise traffic is tremendous. In one year more than 17,000 
sailing vessels and 4,000 steamers enter and leave the ports between 


Maine and Florida. Their cargoes are estimated at $7,000,000 in round 
numbers; so you see the value of the property the Weather Bureau 
aims to protect by warnings of approaching storms. 

The pilots generally praised the weather forecasts as their greatest 
aids. ‘‘We watch them every time,” said one, “‘and you may depend 
that a large number of the navigators do also. I remember well of 
taking out a Ward liner, and we before we left the dock the captain 
saw hurricane signals on the Weather Bureau. Asa result the steamer 
anchored in Gravesend Bay, and there was a small fleet anchored near 
us for just the same reason. The forecasts are invaluable to navigators.” 


FLOOD IN THE OHIO AND CENTRAL MISSISSIPPI VALLEYS. 


Between January 8 and 26 six storms developed in the 
southwestern portion of the United States, or in northern 
Mexico, and following closely the same path, moved north- 
eastwardly across the central Mississippi and Ohio valleys. 
These storms were attended by excessive precipitation in the 
valleys named, the total amount for the month being from 6 
to 10 inches, or from 2 to 5 inches in excess of the normal, 
which resulted in a moderate flood during the latter part of 
January and forepart of February in the Ohio and in the 
Mississippi below Cairo. Theriver was above the danger line 
at Cincinnati from January 20 to 29, inclusive; at Louisville 
from January 21 to 30, inclusive; at Cairo from January 24 
to February 6, inclusive; at Memphis from January 30 to 
February 8, inclusive; and at Vicksburg from February 4 to 
17, inclusive. 

Warnings of this high water were issued by the Weather 
Bureau officials in charge of the river forecast districts in 
their region well in advance of its occurrence, and were of 
considerable benefit, as shown by the following extracts from 
reports from officials in charge of river centers, viz: 

From letters received from P. H. Smyth, Observer, Cairo, I11.: 


Mount Vernon, Inpv., February 15, 1898. 
* ” * * + * * 
The information furnished by the Weather Bureau was the means of 
a great many farmers saving stock and all farming implements by re- 
moving them to high ground. 


SHAWNEETOWN, ILL., February 11, 1898. 


The loss in our bottoms was almost confined to the loss of corn, which 
is something over 10,000 bushels. A few hogs were lost, but no cattle 
or horses. 

The reports are of great value to our people, and they were especially 
so, as the flood was unexpected in January. The ave our farm- 
ers warning in time to get their stock removed, and to obtain facilities 
for getting rid of their corn. Our people depend upon these reports 
and act on the information they give them. We notified Blackburn, 
Ky., and Saline Mines, Ill. 

At the time the warning was received there were in the bottoms, be- 
tween the mouth of Wabash and Saline rivers in Illinois and Kentucky, 
cattle, horses, and hogs, valued at between $55,000 and $60,000. 


From 8.C. Emery, Local Forecast Official, Memphis, Tenn.: 


The most marked benefit resulting from the flood warnings were in 
connection with levee work along the St. Francis and Yazoo basins. 
By being advised that a 40 or 42 foot staye would be reached at Cairo, 
and that it would reach at least 33 feet at Memphis, the engineers in 
charge of this work were enabled to so far repair the crevasses made 
last year, or build such temporary protection as would sustain the ex- 

cted flood wave. At Craighead Point and other points in the St. 

rancis levee system a large force was set to work, while to the south 
at Flower Lake and Stopps Landing, about 400 teams and as many men 
were constantly employed, so that by the end of January the levees in 
this section were in very good condition. This prompt and energetic 
work on the levees, together with the assurance given out from this 
station that no disastrous overflow was probable, did much to preserve 
a feeling of security among the people and prevented much unneces- 
sary moving of property. The reports and warnings were freely dis- 
tributed through the country by means of the press, river bulletins, 
and maps, so that most of the inhabitants were fully informed as to 
the situation, as well as what might be expected. 


AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 


During the month the apparent paths of ten highs and 
twelve lows were sufficiently defined to be traced on Charts 


|. 
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IandII. The accompanying table exhibits a few facts re-| _Meneent of centers of areas of high and low pressure. 
garding the apparent place of origin and disappearance of | | ro 
these highs and lows, their duration, length of path, _| velocities. 
velocity. The most remarkable feature of these paths dur-) | ~ |. | 
ing the month is the fact that both high and low areas all | 
assed to the ocean off Newfoundland. Another peculiarity. 3 14) § 2 64/8 | § gig | 5 
is their very great apparent velocity, reaching 36.6 miles an 
hour in the case of the lows. High areas. | | © |e] e | sites. \Daye.| Miles. 
These conditions in general took their origin to the north | | 53) 119 | 47) 59) 2680 3.5) 705) 31-9 
of Montana, though the permanent high area in the middle oo) £400) 
Plateau Region gave rise to several. Owing to the continu- | | vel 
ance of the rather permanent high pressure in the middle Ix... .......... 50 119 p.m. | 47 74 3.5) 600) 25,0 
Plateau Region the temperature conditions were rather mod- 
erate in the Mississippi Valley and eastward to the Atlantic | 27,010 38.0 7, 
Coast. As high No. V moved toward the Mississippi Valley 2,701 | 738 | 30.8 
it caused a fall in temperature of 32° in twenty-four hours 
and to 36° at Memphis, 13th, a.m. The next morning there steieenaa. | | 
was a fall of 32° in twenty-four hours at Cleveland. | | | 4a.m.| 54 2,080 | 2.5 | 1,072 | 44. 
The lows of the month have had a peculiar distribution in 100 10,p.m. | 48 51 2750) 8.0) | 88. 
that six of them have begun off the south Pacific Coast or in 120 | 16, p.m. | 4.080 | 
and one e nor acific Coast. ey have all mov >| | 27,a.m. | 47 | 7. 
the Gulf of St. Lawrence. As No. VI moved to the north of 
Arkansas on the night of the 11th a severe tornado occurred | 
Chicago, afternoon of 22d, and while low area No. IX ap- | = | | 
> 


THE WEATHER OF THE MONTH. 


By A.J. Henry, Chief of Division of Records and Meteorological Data. 


The statistical aspect of the weather of the month is pre-| 
sented in the tables which form the closing part of this ie 
view. The numerical values of the tables have been general- 
ized in a number of cases, the results appearing on Charts 
Nos. III to IX, inclusive. Table I in particular contains a 
variety of details from which the reader may select those 
most interesting to himself. 


PRESSURE AND WIND. 


In the United States in January the map of normal isobars 
shows that a ridge of high pressure extends diagonally across 
the country from Georgia to Washington. There are two 
areas in this ridge of high pressure with values over 30.20 
inches, viz, one in the west covering Utah, Nevada, and por- 
tions of the adj joining States of Oregon, Idaho, Wyoming, and 
Colorado, and one in the east overlying the mountainous re-| 
gions of Tennessee, northern Georgia, and parts of the Caro-. 
linas. Pressure is lowest over the north Pacific Coast and | 
the Canadian Maritime Provinces, whence it decreases to the 
permanent areas of low pressure occupying the North Atlantic 
i and Bering Sea, respectively. 

The normal prevailing winds on the Atlantic and Gulf 
coasts are from the northwest and north, from the colder 
_land to the warmer water surface. On the Pacific Coast the 
winds generally coincide with the direction of the coast line; 
on the upper half of the coast, say from Eureka northward, 
' southerly winds are most likely to prevail; on the southern 
half northerly winds are most frequent. The winds of the 


Plateau and Rocky Mountain regions are somewhat variable, 
southwesterly winds generally prevailing west of the moun- 
tains and northwesterly on the easterly slope and the plains 


beyond. The winds of the middle and upper Mississippi 
Valley are westerly or northwesterly; westerly winds also 
prevail in the upper Lake Region, while the winds of the 
lower Lake Region and Ohio Valley are generally south- 
westerly. 

In January, 1898, pressure was higher than usual on the 
north and middle Pacific Coasts, over the Plateau Region, 
and the lower portion of the Florida Peninsula. Elsewhere 
it was lower than the average. The notable feature of the 
month was the very high pressure over the Plateau Region. 
The position and magnitude of the area of high pressure in 
this region determine, in a great measure, the character of 
the weather on the Pacific Coast, and also in a somewhat less 
degree east of the Rocky Mountains. 

It will be noticed by an inspection of Chart IV that the 
western area of high pressure extends farther to the westward 
and northward than usual, thus giving cold northerly and 
‘northeasterly winds to Californiaand Arizona. On the north- 
ern and northeastern sides of the high the winds were south- 
westerly or southerly, and the weather of Montana and the 
Dakotas was relatively warm and pleasant. The pressure 
distribution of the present month is very similar to that of 
January, 1891, as may easily be seen by a comparison of 
Chart II of the Review for that month with Chart IV of the 
current Review. There is also a marked similarity between 
the conditions of temperature and rainfall of the two months. 


TEMPERATURE OF THE AIR. 


The normal temperature of the air in the United States 
in January varies from about 70° at Key West, 56° at Jack- 
sonville, 54° at New Orleans, Galveston, and San Diego to 
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20° at Eastport, 18° at Burlington, 24° at Buffalo, 25° at 
Detroit, 9° at Duluth, 6° below zero at St. Vincent, 8° above 
at Havre, 24° at Spokane, and 39° at Seattle on Puget 
Sound. The warmest regions, as may be seen from the above 
figures, are the South Atlantic, Gulf,and Pacific Coast States ; 
the coldest are the Red River Valley of the North and con- 
tiguous territory. The Pacific Coast is somewhat warmer 
than the Atlantic, and both are considerably warmer than the 
interior. How much warmer may easily be seen by an exam- 
ination of the numerical values in Table I. 

The month was generally mild and open east of the Rocky 
Mountains, on the north Pacific Coast, and throughout north- 
ern Idaho and Montana. In the Valley of the Red River of 
the North and throughout portions of North Dakota, the 
coldest part of the United States, the month averaged about 
15° warmer than usual. It was colder than usual through- 
out California and the Plateau Region eastward to the eastern 
foothills of the Rocky Mountains and southward to the Mexi- 
can boundary line. 

East of the Rocky Mountains the month was considerably 
warmer than usual except in Maine, northern New Hamp- 
shire, and Vermont. 

The observing stations in the Rocky Mountain and Pla- 
teau regions, widely separated as they are, show, neverthe- 
less, the influence of local environment in a number of 
instances. The effect of Chinook or feehn winds in northern 
Idaho, northwestern Montana, and elsewhere, may be seen by 
an examination of the surface isotherms on Chart VI. 

In the case of the fehn winds of Montana and Idaho it is 
to be observed that almost equally high temperatures prevailed 
on both sides of the mountain range. This fact is shown in 
the following table: 


West of the Range. East of the Range. 
> 
$ 
Bes 
Feet. ° Feet. ° 
Colfax, 2, 300 27.3 Augusta, Mont............ 3,500 26.6 
Rosalia, Wash............- 2,300 24.8 | Dupuyer, Mont 28.4 
Spokane. Wash............ 1,043 26.0 Fort Benton, Mont........ 2, 663 29.6 
Coeur d'Alene, 27.4 Greatfalls, Mont.......... 8,350 30.7 
Fort Sherman, Idaho ..... 2, 196 26.2 | Troy, 2,250 24.6 
Kootenai, Idaho ......... 1,750 24.6 
St. Maries, 28.2 
All of the stations in the first column of the above table 
are west of the main chain of the Cceur d’Alenes, except 


Kootenai. The latter is a small station on the Great North- 
ern Railway at the head of Lake Pend O’Reille, where Clarks 
Fork, of the Columbia, breaks through the Coeur d’Alenes 
from the southeast. The stations in the fourth column all 
lie to the eastward of the main chain of the Rocky Moun- 
tains, except Troy. The latter, a station on the Great North- 
ern Railway, is situated in the northeastern end of a valley 
on the Kootenai River, about 40 miles long and from 5 to 8 
miles wide. The valley is flanked on either side by moun- 
tains ranging from 5,000 to 9,000 feet above sea level. Its 
general direction is northwesterly and southeasterly. Koo- 
tenai is about 80 miles west of Troy on the western side of 
the Cabinet Range of mountains, while Troy is on the east- 
ern side, 

The remaining stations under the heading “east of the 
range ” are situated on the plains at distances varying from 
20 to 100 miles from the 5,000-foot contour line which marks 
the eastern base of the main chain of the Rocky Mountains. 

The temperature conditions above noted are not permanent, 
but depend, partly upon the contour of the land surface, and 
partly upon the pressure distribution over Oregon, Nevada, 


and Utah. There are a few other localities in the Plateau 
Region where the temperature appears to be higher on the 
average than would be expected a priori. One in particular 
is found in the Snake River Valley, southwestern Idaho. 
Present observations are insufficient, however, to delimit the 
region with accuracy. 

A cold wave of rather more than ordinary severity passed 
over Florida and the South Atlantic States on the Ist, 2d, and 
3d. Minimum temperatures of 24° at Jacksonville, 28° at 
Tampa, and 30° at Jupiter were registered, while heavy frosts 
occurred as far south as the last-named place. This cold 
wave brought the lowest temperatures of the month to the 
region from Missouri, Arkansas, Oklahoma, and Texas east- 
ward to the Atlantic. The cold wave of the 29-30th, which 
moved from the Great Lakes eastward, brought the lowest 
temperature of the month throughout the Lake Region and 
New England. 

The distribution of the observed monthly mean tempera- 
ture of the air over the United States and Canada is shown 
by red lines (isotherms) on Chart VI. This chart also shows 
the maximum and the minimum temperatures, the former by 
broken the latter by dotted lines. As will be noticed, these 
lines have been drawn over the Rocky Mountain Plateau Re- 
gion, although the temperatures have not been reduced to sea 
level; the isotherms relate, therefore, to the average surface 
of the country in the neighborhood of the various observers, 
and as such must differ greatly from the sea-level isotherms 
of Chart IV. 

The average temperatures of the respective geographic dis- 
tricts, the departures from the normal of the current month 
and from the general mean since the first of the year, are pre- 
sented in the table below for convenience of reference: 


Average temperature and departures from the normal. 


| a | Departure for the— 
38 Aversee | 
orthe | 
Districts. current current "Interval 
ES month. month since 
* January 1. 
| ° 
Middle Atlantic 12 35.6 B.1 
Ohio Valley and Tennessee 12 39.6 
Upper Lake. 23.6 5.6 | 
Missouri 10 29.3 O.B cove 
00.00 voce 3 | 21.0) — 8.0). 
Northern Plateau ........ 4 21.6 | 1.6 
Middle Pacific .... 5 | 44.3 ame 


In Canada.—Professor Stupart says: 


The temperature conditions over the Dominion were, on the whole, 
decidedly abnormal, as in the Northwest Territories the mean for the 
month was from 11° to 16° above average, the greatest excess being in 
Alberta, while in the Province of New Brunswick the mean was from 
4° to 7° below average. * * * The change between the unusual 
mildness of Alberta and the abnormal cold of New Brunswick was 

dual from west to east, and the Ottawa and upper St. Lawrence val- 
fon and also Vancouver Island were the only parts of the Dominion 
where the mean temperature was just equal to the average. 


Review of the season.—The present winter has been colder 
than usual on the Pacific Coast and Plateau Region. Mini- 
mum temperatures in the Great Valley of California during 
December, 1897, were 27° at Redbluff, 28° at Sacramento, 
and 23° at Fresno. During the present month they were 24° 
at Redbluff, 26° at Sacramento, and 24° at Fresno. In 
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southern California minimum temperatures of 36° were 


recorded at San Diego in both December, 1897, and January, 
1898. This is but 4° above the lowest point reached at that 
station in the last twenty-five years. The lowest tempera- 
tures hitherto recorded in the Great Valley are 18° at Red- 
bluff, 19° at Sacramento, and 20° at Fresno. 

East of the Rocky Mountains the winter thus far has been 
mild and open. No cold waves of unusual severity have 
passed over the country. Navigation between the American 
and Canadian sides of the St. Marys River at Sault Ste. Marie 
remained open until December 30; Lake Erie was also open 
to navigation in some portions as late as January 15. 

The present season resembles very much the mild winter 
of 1890-91. 


PRECIPITATION. 
{In inches and hundredths.] 


The normals for January show two regions of heavy pre- 
cipitation, viz, one on the north Pacific Coast, the other in 
the lower Mississippi Valley. The regions of moderate pre- 
cipitation are portions of California, the Puget Sound coun- 
try, and the Willamette Valley west of the Rocky Mountains, 
the middle Mississippi Valley, the Lake Region and Ohio 
Valley, the Atlantic seaboard, New England, and Florida in 
the east. The regions of scant or variable precipitation are 
the upper Mississippi and Missouri valleys, the plains west 
of the one hundredth meridian, and the Rocky Mountain and 
Plateau regions. Under normal conditions, therefore, the 
greater part of the United States lies within the region of 
moderately heavy rains or snows, aggregating, say, from 2 to 
4 inches during the month. 

Averages and departures by districts are summarized for 
convenience of reference in the following table: 

Average precipitation and departures from the normal. 


ae Average. Departure. 

Districts 35 

|Current Current | Since 

s@ | month normal month. | Jan. 1 

> 

Inches. Inches. 
10 4.57 115 $0.60 |... 
Middle 12 2.94 81 
South Atlantic 10 1.59 37 
Florida 3 0.37 14 
West Gale ves 7 4.03 114 
Ohio Valley and Tennessee............ 12 7.11 169 Ss 
Upper Lake 9 2.39 +0.30 |.......... 
per Mississippi 5 | 

Northern Slope 7 0.38 56 —0.30 | 
Middle — 6 1.69 190 +0.80 
Southern Plateau 4 0.82 158 $0.90 
Northern 4 65 cece 
Middle Pacific 5 1.50 27 —4.00 
sesseces 4 1.19 43 1.60 | 


The geographic distribution of precipitation for the cur- 
rent month is shown on Chart III. Much rain (10 inches on 
the average) fell in the Ohio and middle Mississippi valleys 
over a strip of country about 200 miles wide and 700 miles 
long. The fall on both sides of this area decreased quite rap- 
idly, there being less than 0.50 of an inch on the Georgia 
coast and over the Florida Peninsula. The fall was moder- 
ately heavy in the lower Lake Region, St. Lawrence Valley, 
Canada, and New England, but light on the Pacific Coast. 
More rain falls on the north Pacific Coast than is required 
for agricultural purposes, hence a deficit in that region is of 
little economic importance. In California, on the other hand, 
when precipitation falls far short of the normal quantity, the 
results are likely to be disastrous. The current month, as 
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well as December, 1897, was one of greatly diminished rain- 


fall on the Pacific Coast, not, however, to the permanent in- 
jury of winter grains. 

The precipitation of the Rocky Mountain and Plateau re- 
gions, so far as can be determined from relatively low-level 
stations, was a little less than the normal amount. 

In Canada.—Prof. R. F. Stupart says : 

The precipitation appears to have been rather heavy in most parts of 
British Columbia, being chiefly in the form of rain on the lower main- 
land and snow on upper levels. In the Northwest Territories and 
Manitoba it averaged about 5 inches of snow, or roughly speaking, 
about half the ordinary January fall. From the north shore of Lake 
Superior, east vard to the lower St. Lawrence Valley, and including 
the Parry Sound and Nipissing districts, the snowfall was scarcely 
equal to the average, but in the more southern parts of Ontario, and 

enerally in the Ottawa and St. Lawrence valleys, the combined rain- 
fall and snowfall was in excess of the average. Inthe Maritime Prov- 
inces the precipitation was chiefly snow, and was a little less than 
average, except in Cape Breton and Prince Edward Island. 


SNOWFALL. 


The total snowfall for the current month is given in Tables 
I and II, and its geographic distribution is shown on Chart 
VIII. Very little snow fell south of the thirty-fifth parallel, 
except over the Mountain and Plateau regions of the west. 
In Arizona and southern California there appears to have 
been considerable snowfall in the mountains, sufficient, so it 
is claimed, to insure an abundance of water for irrigation in 
the valleys below. The snowfall of eastern Montana, the 
Dakotas, and northern Minnesota was light for the season. 
Heavy snow, 10 to 20 inches or more, fell in eastern Kansas, 
Missouri, Iowa, southern Wisconsin, northern Illinois, and 
over the upper half of the lower peninsula of Michigan, also 
throughout northern New York and New England; the snow- 
storm of January 31 was particularly severe in the last- 
named district. Snow did not extend as far south as usual. 

Snow on ground at end of month.—There were from 10 to 30 
inches of snow on the ground at the end of the month in 
New England and northern New York; 20 to 40 in northern 
Michigan, and also on the upper peninsula; and about 10 
inches in portions of New York, Michigan, Wisconsin, 
Illinois, Iowa, and Missouri. Elsewhere, excepting the moun- 
tainous regions of the far west, there was generally less than 
5 inches. Since December 31, 1897, the snow covering has 
become heavier in New England and the upper Lake Region, 
and its southern limitin the Rocky Mountain Plateau Region 
has been extended to include the higher levels of Arizona 
and New Mexico. The southern limit of snow east of the 
Rocky Mountains is about the same as one month ago. 


ICE IN THE RIVERS AND HARBORS AT THE CLOSE OF THE 
MONTH. 


The Snow and Ice Chart of January 31, 1898, as prepared 
by the Climate and Crop Division, contains the following: 


As compared with the corresponding date of 1897 there is now some- 
what more ice at some stations in New England, the upper Lake Re- 
gion, and in the yg Mississippi River, but in the Missouri River 
there is decidedly less, the ice at the close of January, 1897, rangin 
from 2 to 7 inches more than at this date. There was also very muc 
more ice in the lower Lake Region and Middle Atlantic States at the 
close of January, 1897, than at this date. The Ohio River is now free 
from ice, and at the corresponding date last year it was frozen south- 
ward to Louisville, the ice ranging from 3 to 6 inches. On February 
1, 1897, there was 6 inches of ice in the James River at Richmond, Va. 


In Canada.—Prof. R. F. Stupart reports the following 
figures : 

Medicine Hat, 24 inches, increase of 8 inches during the month; 
Minnedosa, 20 inches, increase of 2 inches; White River, 25 inches, in- 
crease of 3 inches; Parry Sound, 11 inches, increase of 7 inches; Rock- 
liffe, 12 inches, increase of 6 inches; Yarmouth, 11 inches, increase of 
9 inches; Halifax, 2 inches. 


HAIL. 
The following are the dates on which hail fell in the 
respective States: 


| 
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Arizona, 4, 9, 10, 20, 27. Arkansas, 11, 12, 21, 22. Cali-| _ 


fornia, 8, 9, 10, 16, 22, 23, 24. Lllinois, 9, 11, 12, 22, 25. 
Indiana, 9, 25. Iowa, 11. Kansas, 11. Kentucky, 22, 25. 
Louisiana, 21. Maryland, 25. Mississippi, 21. Missouri, 9, 
11, 12, 14, 24, 25. Ohio, 25. Oklahoma,11. Oregon, 6, 7, 8, 
16, 17, 19, 21, 22, 23. Tennessee, 11,25. West Virginia, 25. 


SLEET. 


The following are the dates on which sleet fell in the 
respective States: 

Alabama, 29, 30. Arizona, 2, 9,28. Arkansas, 29. Cali- 
fornia, 6, 8, 9, 10, 22,23. Colorado, 29. Connecticut, 15, 20, 
22, 23. Delaware, 9, 25, 31. District of Columbia, 25. 
Georgia, 11, 30. Illinois, 9, 12, 14, 15, 19, 20, 22, 25, 30. 
Indiana, 6, 10, 22, 24, 25, 26, 29, 30. Iowa, 11, 12, 19, 24, 25. 
Kansas, 10, 11, 12, 14, 18, 19, 24,27. Kentucky, 6, 9, 11, 16, 
29, 30, 31. Maine, 18. Maryland, 9, 10, 16, 19, 20, 22, 23, 
25, 26,31. Massachusetts, 1, 14, 15, 20, 23, 24. Michigan, 
6, 9, 11, 19,22, 25,27. Minnesota, 11. Mississippi, 11. Mis- 
souri, 6, 7, 9, 10, 11, 14, 19, 20, 21, 22, 23, 24, 25, 29, 30, 31. 
Montana, 19, 27. Nebraska, 10, 11, 12, 23, 24, 25. New 
Hampshire, 1, 12, 13, 15, 20,23. New Jersey, 1, 9, 10, 15, 19, 
20, 22, 25, 31. New Mexico, 28. New York, 6, 8, 12, 15, 19, 
20, 21, 22, 23, 25. North Carolina, 6, 17, 18, 19, 20, 25, 31. 
North Dakota, 27. Ohio, 5, 6, 9, 22, 24, 25, 26. Oklahoma, 
11, 14, 18, 19, 23, 24, 29. Oregon, 2, 21, 23, 24, 29,30. Penn- 
sylvania, 9, 10, 12, 14, 16, 19, 20, 22, 23, 24, 25. Rhode 
Island, 31. South Carolina, 30, 31. South Dakota, 10, 22. 
Tennessee, 14, 16, 19, 29, 31. Texas, 13, 18, 19. Utah, 10, 
26, 28. Vermont, 14, 15, 19, 22, 23, 26. Virginia, 9, 18, 19, 


20, 25, 31. Washington, 2, 3, 5, 7, 8, 9, 10, 14, 17, 18, 20, 22. 
West Virginia, 9, 19, 20, 24,25. Wisconsin, 11, 12, 13, 19. 
— - 
HUMIDITY. 


The humidity observations of the Weather Bureau are 
divided into two series; the first or tridaily series began in 


1871 and ended with 1887; the second or twice-daily series is 


continuous from 1888 to the present time. 

In the present state of knowledge respecting the diurnal 
variation in the moisture of the air, we are scarcely warranted 
in combining the two series in a general mean. 

The monthly means of the second or present series are 
based upon observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., seventy-fifth meridian time, which corresponds 
to 5 a. m. and 5 p.m., Pacific; 6a. m.and 6 p.m., Mountain ; 
and 7 a. m. and 7 p. m., Central standard time. 

In using the table by means of which the amount of mois- 
ture in the air is computed from the readings of the wet and 
dry bulb thermometers, the pressure argument has almost 
always been neglected, an omission that has little significance 
except for low temperatures and at high stations, such as Santa 
Fe, El Paso, Cheyenne, and a few others. The failure to apply 
a correction for the influence of the prevailing pressure on the 
psychrometer has the effect of making the monthly means of 
relative humidity at high level stations too small by quanti- 
ties ranging from 5 to 10 per cent. In the application of 
the monthly averages of the table below, or those of indi- 
vidual stations in Table I, to special inquiries, whether in the 
departments of biology, climatology, or sanitary science, this 
fact should be kept in mind. It should also be remembered 
that the hours at which observations in the Rocky Mountain 
Plateau Region are made, viz, from 5 to 6 local mean time, 
morning and afternoon, give approximately the maximum 
and minimum values for the day; therefore, monthly means 
calculated from such hours approach more nearly the true 
mean of the month than is the case on the Atlantic seaboard 
and in the seventy-fifth meridian time belt. 


Average relative humidity and departures from the normal. 


e . || | 
g 
| 2&3 | 
$ | i | 
New England ............... | 0 Missouri Valley............ 0 
Middle Atlantic............. | % 0 Northern Slope ... ........ 72 +2 
South Atlantic 76| —2 | Middle Slope | 70 | +3 
Florida Peninsula .......... 79 | —8 | Southern Slope............. | 64) 0 
82 +4 Southern Plateau .......... 88] 1 
7 2 Middle Plateau ... ........ | 
Ohio Valley and Tennessee. 79 2 Northern Plateau........... 84 
Lower Lake 80 —1 | North Pacific Coast........ 83 —4 
Upper 8 | +1 Middle Pacific Coast....... 72 -9 
North Dakota 78 South Pacific Coast ........ 67 —7 
Upper Mississippi Valley... 79) 


The normal for any district can be obtained by adding the 
departure to the average of the current month when the 
current humidity is below the normal (—), and subtracting 
it when it is above (+). 

The great dryness on the Pacific Coast is the only notable 


feature of the month. 


WIND. 

High winds and local storms.—The winds of the month were 
not as boisterous as usual, except on the 20th, and again on the 
23d, 24th, and 25th. Maximum wind velocities of 50 miles 
per hour and over occurred in Tennessee, the Ohio Valley, 
and the Lake Region on the 20th, but the damage done was 
mostly of a minor character. 

The maximum velocities during the storm of the 22-23d 
in the Lake Region were 72 miles per hour from the west at 
Cleveland, 68 from the west at Buffalo, 66 from the northeast 
at Chicago; on the Atlantic Coast, 61 miles from the west at 
New York, and 60 from the east at Eastport. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


i | ° 
Stati | | Stati | | 
(ale 6 | > | a 
| Miles 
Abilene, 2) w. El Paso, Tex...........| 2 8662 |s sw. 
Atlantic City, N.J......| 26, nw. | Fort Canby, Wash..... se. 
Block Island, R.I....... 1) nw. | 18 69 se. 
Buffalo, N. 58 w. | Harrisburg, Pa ........ Siw. 
8) | Indianapolis, Ind...... 20; 54) sw. 
| 20! Siw. | | sw. 
68 w. Knoxville, Tenn....... 2, 54) sw. 
Cairo, Il] | 22) 56) sw. Lexington, Ky......... 23 sw. 
Chattanooga, Tenn..... 58/ sw. Louisville, Ky ......... 23 | 53) w. 
Chicago, Ill ..........- 2 54 sw. Memphis, Tenn ... 22 50 | sw. 
22 66 ne. 25 52 | w. 
| @ 6 ne. | Nantucket, Mass...... 31 71 | se. 
Cleveland, Ohio ....... -| 72\w-. || New York, N. Y....... 3 61 w. 
Eastport, Me .......... 1 Sie. | 24 50 nw. 
23 e. Port Huron, Mich...... 23 56 
El Paso, Tex............ |} 11| 8&3 mw. | St. Louis, Mo.......... 2 66 | sw. 
DO. sees 23 sw. Woods Hole, Mass..... | sw. 


| | | 


In the west much snow fell throughout Kansas, Nebraska, 
Iowa, Missouri, Wisconsin, Illinois, Indiana, Michigan, and 
Ohio. In Illinois, Wisconsin, and Michigan the snow drifted 
badly, completely blocking street car traffic in many cities 
and greatly delaying it in others. Electric wires of all de- 
scriptions suffered greatly, owing to the moist character of 
the snow. 

Much damage was done by the gale in the Ohio Valley. In 
a number of towns buildings were unroofed, windows broken, 
fences, telegraph, and telephone poles were blown down, while 
the floods in small rivers and their tributaries added, in some 
cases, to the destruction already caused by the winds. The 
storm did not abate in severity in its course to the Atlantic. 

One of the most severe wind and snow storms of recent 
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times swept over New England at the close of the month. 
Further notice of its severity is reserved for the February 
issue. 

The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers 
above ground. 

Tornadoes.—Tornadoes have occurred in January in some 
parts of the United States south of the thirty-eighth parallel 
in five out of the last ten years. 

The tornado which wrought so great destruction of life and 
property at Fort Smith on the 12th, an account of which ap- 
pears elsewhere in this Review, does not seem to have been 
unusually severe or unlike tornadoes that have hitherto been 
experienced in January. Unfortunately it passed directly 
through the business and residence portion of the chief city 
of western Arkansas. Three other storms were observed dur- 
ing the month having the characteristics of tornadoes. The 
details of each follow: 

(1) January 9, 3:50 p. m. (central time), Morganfield, Ky.: 
One killed; property loss from $12,000 to $18,000. Path of 
great destruction 30 to 40 feet wide, 750 feet long; moved 
northeast. 

(2) January 12, 12:42 a. m. (local time), Fort Smith, Ark.: 
Thirty-three killed outright, 19 died from injuries; 73 in- 
jured; property loss $450,000. Path of great destruction 300 
feet wide, 1 mile long; moved east, 17° north. 

(3) January 11, 11 p.m. (central time), Bradleyville, Mo.: 
One killed, 5 injured; property loss, $3,000. Path of great 
destruction 300 yards wide 5 miles long; moved northeast. 
Bradleyville, Mo., is about 125 miles due northeast of Fort 
Smith, Ark. It would, therefore, appear that the conditions 
were favorable for the development of tornadoes throughout 
the central portion of the low area that formed over Arkan- 
sas and Missouri on the night of the 11-12th. 

(4) January 16,7 p. m. (central time), Maud, Okla.: No 
loss of life; 6 buildings destroyed. Path of storm 300 feet 
wide, length unknown; moved toward the northeast. 

SUNSHINE AND CLOUDINESS. 

The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 21 regular stations 
of the Weather Bureau by its photographic, and at 47 by its 
thermal effects. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time; for convenience the results are all given 
in Table IX for each hour of local mean time. In order to 
complete the record of the duration of cloudiness these 
registers are supplemented by special personal observations 
of the state of the sky near the sun in the hours after sunrise 
and before sunset, and the cloudiness for these hours has 
been added as acorrection to the instrumental records, whence 
there results a complete record of the duration of sunshine 
from sunrise to sunset. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is given 
in the last column of Table IX for the stations at which 
instrumental self-registers are maintained. 

The percentage of clear sky (sunshine) for all of the sta- 
tions included in Table I, obtained as described in the pre- 
ceding paragraph, is graphically shown on Chart VII. The 
regions of cloudy and overcast skies are shown by heavy 
shading; an absence of shading indicates, of course, the prev- 
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alence of clear, sunshiny weather. The formation of fog and 
cloud is primarily due to differences of temperature in a rela- 
tively thin layer of air next to the earth’s surface. The rela- 
tive position of land and water surfaces often greatly increases 
the tendency to form areas of cloud and fog. This principle 
is perhaps better exemplified in the Lake Region than else- 
where, although it is of quite general application. The per- 
centage of sunshine on the lee shores of the Lakes is always 
much less than on the windward shores. Next to the perma- 
nent influences that tend to form fog and cloud may be 
classed the frequency of the passage of cyclonic areas. The 
greater number of such areas during the current month 
moved from Texas to the Lake Region by way of the Missis- 
sippi and Ohio valleys. As might be expected, an area of 
diminished sunshine appears on the chart almost coincident 
with the average path of the cyclonic storms of the month. 
It is to be noticed, moreover, that the percentage of sunshine 
diminishes rapidly as the Lake Region is approached, particu- 
larly in the Ohio Valley. 

The stations that have the least sunshine are Rochester, 
Grand Haven, Erie, Pittsburg, Parkersburg, Buffalo, San- 
dusky, and Oswego; the greatest are Yuma, Key West, 
Tampa, Lander, Yankton, Bismarck, Redbluff, Pierre, North 
Platte, San Diego, Williston, El Paso, and Jupiter. 

The average cloudiness by geographic districts, and the 
departure from the normal conditions are given in the table 
below. The mean values have been computed from the 
numerical data of Table I. 

Average cloudiness and departures from the normal. 


oo 
£25 
Districts. 38 Districts. 38 
> > 
New England 5.6 | —0.2 | Missouri Valley..... ...... 5.0 —0.1 
Middle Atlantic....... .... 6.2 +0.6 | Northern Slope ..... ....-. 4.3 —0.3 
South Atlantic...... ....... 4.8 | —0.5 || Middle 4.9 1.1 
Florida Peninsula .......... 8.38 —1.4 || Southern Slope ....... .... 4.6 8 
5.7 | +0.1 || Southern Plateau..... .... 3.8 0.9 
5.9 133 Middle Plateau ............ 4.9 
Ohio Valley and Tennessee.| 6.8 .4 || Northern Plateau.......... 6.8 —0.5 
8.0 | +0.5 || North Pacific Coast........ 7.5 +0.4 
Upper Lake ......0sccsscceee 6.8 0.0 || Middle Pacific Coast....... 4.8 —0.3 
North Dakota............++- 4.0| —0.7 || South Pacific Coast........ 4.6 +0.5 
Upper Mississippi Valley ...| 5.5 | +0.2 | 


oem 
ATMOSPHERIC ELECTRICITY. 

Numerical statistics relative to auroras and thunderstorms 
are given in Table IX, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

Thunderstorms.—The dates on which the number of reports 
of thunderstorms for the whole country were most numerous 
were: 25th, 223; 11th, 141; 12th, 128; 22d, 81; and 9th, 78. 

Reports were most numerous from Missouri, 109; Ohio, 
105; Indiana, 85; and Arkansas, 75. 

In Canada.—Thunderstorms were reported at Grand Manan, 
23d; Yarmouth, 13th, 23d; Toronto and Port Stanley, 12th. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 3d to the 11th, inclusive. 

The greatest number of reports were received for the fol- 
lowing dates: 16th, 26; 18th, 15; 17th, 9. 

Reports were most numerous from Montana, 13; North 
Dakota, 13; Illinois, 7; Minnesota and Ohio, 6 each. 

In Canada.—Auroras were reported as follows: Father 
Point, 17, 18, 25; Port Arthur, 1, 19; Winnipeg, 16, 18; 
Minnedosa, 1, 10, 16, 17, 20, 25, 28; Qu’Appelle, 16, 21, 22; 
Medicine, Hat, 16; Swift Current, 17, 26; Prince Albert, 25; 
Battleford, 16, 26. 
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CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- | and the lowest, 12°, at Mansfield on the 2d. The average précipitation 
was 6.32, or about 1.00 above normal; the greatest monthly amount, 


ditions in the several States and Territor.es are taken from | j9 95, occurred at Oakridge, and the least, 0.80, at Port Eads.—R. E 


the monthly reports of the respective sections of the Climate Kerkam. 
| Maryland and Delaware.—The mean temperature was 35.5°, or 4.2° 


and Crop Service. The name of the section director is given | ghove normal; the highest was 72°, at Grantsville, Md., on the 15th, 
after each summary. and the lowest, 2° below mr, at wor Md., on the —m The 

° —e average precipitation was 3.57, or 0.37 above normal; the greatest 
Snowfall and rainfall are expressed in inches. monthly amount, 8.95, occurred at Sunnyside, Md., and the least, 


Alabama.—The mean temperature was 49.6°, or 5.0° above normal; ae Pocomoke City, Md.—F. J. Walz. 
the highest was 88°, at Mount Willing on the 10th, and the lowest, 11°, ichigan.—The mean temperature was 23.9°, or 2.7° above normal; 
at Hamilton on the Ist and at Opelika and Valleyhead on the 3d. The the highest was 63°, at Coldwater and Grape on the 12th, and the 
average precipitation was 5.80, or about 1.34 below normal; the greatest lowest, 19° below zero, at Humboldt on the 28th and at Omer on the 
monthly amount, 8.28, occurred at Riverton, and the least, 0.82, at 30th. The average precipitation was 2.91, or 0.48 above normal; the 
Clanton.—F. P. Chaffee. greatest monthly amount, 5.30, occurred at Manistee, and the least, 
Arizona.—The mean temperature was 39.5°, the highest was 83°, at 9-47, at Iron River.—C. F. Schneider. 
Minnesota.—The mean temperature was 18.3°, or about 9.0° above 


Buckeye on the 3d, and the lowest, 23° below zero, at Fort Defiance on , 
the 25th. The average precipitation was 2.23; the ppostent monthly | hormal; the highest was 49°, at Luverne on the 6th and at College- 


amount, 5.70, occurred at Pinal Ranch, while none fell at Fort Mohave ville on the 18th, and the lowest, 36° below zero, at Tower on the 28th. 
The average precipitation was 0.16, or 0.70 below normal; the greatest 


and Texas Hill.— W. 7. Blythe. 
Arkansas.—The mean temperature was 45.5°, or 6.0° above normal; monthly amount, 0.87, occurred at St. Charles.—T. S. Outram. 
the highest was 81°, at Beebranch on the 10th, and the lowest, 10°, at |, Aféssissippi.—The mean temperature was 51.0°, or 5.2° above normal; 
Keesees Ferry, Lacrosse, and Newport on the 2d. The average pre- the highest was 89°, at Mayersville on the 12th, and the lowest, 10°, at 
cipitation was 7.93, or 3.81 above normal; the greatest monthly amount, | Ripley and French Camp on the 2d and at Yazoo City on the 7th. 
14.50, occurred at Pinebluff, and the least, 2.11, at Witts Springs.— The average precipitation was 7.22, or 1.72 above normal; the greatest 
FH. Clarke. monthly amount, 13.58, occurred at Austin, and the least, 1.68, at 
California.—The mean temperature was 41.0°, or 3.7° below normal; | Poplarville.—R. J. Hyatt. 
the highest was 88°, at Nordhoff on the Ist and 2d, and the lowest, 24° issouri.—The mean temperature was 34.3°, or 6.0° above normal; 
below zero, at Bodie on the llth. The average precipitation was 1.08, the highest was 75°, at Lamar on the 11th, and the lowest, 10° below 
or 2.82 below normal; the greatest monthly amount, 6.37, occurred at 2€T0, at Potosi on the 2d. The average precipitation was 3.97, or 1.95 
Morses House, while none fell at several stations.— W. H. Hammon. above normal; the greatest monthly amount, 7.31, occurred at Poplar- 
Colorado.—The mean temperature was 21.2°, or 2.5° below normal; bluff, and the least, 1.98, at Houston.—A. #. Hackett. 
the highest was 80°, at Minneapolis on the 4th, and the lowest, 36°| _fentana.—The mean temperature was 22.3°, or greatly above normal; 
below zero, at Rangely on the 25th and at Steamboat Springs on the | the highest was 64°, at Greatfalls on the 3ist, and the lowest, 22° below 
26th. The average precipitation was 0.60, or about 0.20 below normal; Zero, at Augusta on the 9th. The average precipitation was 0.36, or 
the greatest monthly amount, 3.50, occurred at Ruby, while none fell | !ess than normal; the greatest monthly amount, 1.61, occurred at 
at Fort Morgan and Wallet.—¥. H. Brandenburg. Columbia Falls, and the least, trace, at Poplar and Wibaux.—J. Warren 
Furida.—The mean temperature was 60.4°, or slightly above normal; Smith. 
the highest was 90°, at Kissimmee on the 19th, and the lowest, 16°, at, -Yebraska.—The mean temperature was 27.0°, or about 9.0° above 
Jasper on the 3d. The average recipitation was 0.74, or decidedly normal; the highest was 63°, at Beatrice on the 6th, and the lowest, 
below normal; the greatest monthly amount, 2.06, occurred at Quincy, 20° below zero, at Camp Clark on the 26th. The average precipitation 
while none fell at Lemon City.—A. J. Mitchell. was 0.67, or about normal; the greatest monthly amount, 2.75, occurr 
Georgia.—The mean temperature was 51.2°, or 4.4° above normal; the at Rulo, while none fell at Haigler.—G. A. Loveland. 
highest was 88°, at Bellville on the 11th and 22d, and the lowest, 9°, at | Nerada.—The mean temperature was 20.4°, or 6.8° below normal; 
Hawkinsville on the 2d. The average precipitation was 2.51, or 2.27 the highest was 63°, at Candelaria on the 2d and 4th, and the lowest, 
below normal; the greatest monthly amount, 7.13, occurred at Green- 28° below zero, at Elko on the llth. The average naar Sgro was 
re | B. Marbury. 0.69, or about half the usual amount; the greatest monthly amount, 


bush, and the least, 0.23, at Brag. i 2 F 
Idaho.—The mean temperature was 17.6°; the highest was 60°, at 2.90, occurred at Verdi, and the least, trace, at Carlin and Hot Springs.— 


Challis on the Ist, and the lowest, 40° below zero, at Rexburg on the 2. F. Young. 

24th. The average precipitation was 1.43; the greatest monthly, New Hngland.—The mean temperature was 21.9°, or 1.1° below 

amount, 3.40, occurred at Marysville, and the least, 6.22, at Pollock.— normal; the highest was 58°, at Somerset, Mass., on the 13th, and the 
lowest, 39° below zero, at Flagstaff, Me., on the 29th. The average 


D. P. McCallum. 
lUinois.—The mean temperature was 30.6°, or 5.5° above normal; the precipitation was 5.03, or 1.14 above normal; the greatest monthly 


highest was 70°, at Cairo on the 9th and at Cisne and Mount Vernon amount, 8.06, occurred at Jacksonville, Vt., and the least, 2.60, at 
on the 12th; the lowest was 8° below zero, at Scales Mound on the | Burlington, Vt.—J. W. Smith. 
29th. The average precipitation was 4.20, or 1.44 above normal; the| New Jersey.—The mean temperature was 32.6°, or nearly 3.0° above 
greatest monthly amount, 7.11, occurred at Grayville, and the least, 1.85, normal; the highest was 64°, at Moorestown on the 25d, and the 
at Lanark.—C. Z. Linney. lowest, 10° below zero, at Rivervale and Englewood on the 30th. The 
Indiana.—The mean temperature was 33.4°; or 6.8° above normal; average precipitation was 4.20, or nearly normal; the greatest monthly 
the highest was 70°, at Rockville on the 12th, and the lowest, 2° amount, 5.90, occurred at Englewood, and the least, 2.79, at Clayton.— 
below zero, at Richmond onthe 2d. The average precipitation was 2. W. McGann. 
5.27, or 2.21 above normal; the greatest monthly amount, 11.60, occurred | New Mezxico.—The mean temperature was 31.3°, or 3.3° below normal; 
at Vevay, and the least, 0.82, at Logansport.—C. F. R. Wappenhans. the highest was 78°, at Eddy on the 3d, and the lowest, 24° below zero, 
Iowa.—The mean temperature was 23.4°, or considerably above at Buckmans onthe 1%h. The average precipitation was about normal; 
normal; the highest was 52°, at Keokuk on the 7th, and the lowest, 11° the greatest monthly amount, 2.45, occurred at Winsors, and the least, 
below zero, at Cedar Rapids on the 27th. The average precipitation trace, at Engle.—H. B. Hersey. 
was 1.60, or nearly normal; the greatest monthly amount, 5.32, occurred| New York.—The mean temperature was 24.6°, or 1.5° above normal; 
at Ovid, and the least, trace, at Mason City.—G@. M. — the highest was 62°, at Westfield on the 12th and 13th, and the lowest, 
Kansas.—The mean temperature was 51.9°, or 3.8° above normal; 37° below zero, at Canton on the 30th. The average precipitation 
the highest was 75°, at Fallriver and Ottawa on the 11th, and the | was 3.89, or 0.98 above normal; the greatest monthly amount, 7.20 
lowest, 3° below zero, at Minneapolis on the 26th. The average pre- occurred at Keene Valley, and the least, 1.33, at Fleming.—R. M. 
cipitation was 1.72, or 0.79 above normal; the greatest monthly amount, Hardinge. 
4.97, occurred at Sedan, and the least, 0.04, at Colby.—7. B. Jennings. North Carolina.—The mean temperature was 44.3°, or about 0.4° 
Kentucky.—The mean temperature was 40.0°, or 5.5° above normal; above normal; the highest was 80°, at Newbern on the 12th, and the 
the highest was 72°, at Ashland and Frankfort on the 12th, and the lowest, zero, at Highlands on the 2d. The average — was 
lowest, 6°, at Vanceburg on the 3d. The average precipitation was 8.76, | 2.63, or nearly 2.00 below normal; the greatest monthly amount, 6.40, 
or 4.50 above normal; the greatest monthly amount, 11.99, occurred at occurred at Bryson City, and the least, 1.40, at Fairbluff and Wil- 
Bowling Green and the least, 5.85, at Sergent.— D. J. O’ Connor. mington.—C. F. con Herrmann. 


North Dakota.—The mean temperature was 15.0°, or 11.8° above 
normal; the highest was 69°, at Berthold Agency on the 4th, and the 


na.—The mean temperature was 55.5°, or over 4.0° above 
normal; the highest was 87°, at White Sulphur Springs on the 12th, 
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lowest, 32° below zero, at McKinney on the 31st. The average pre- 
cipitation was 0.15, or 0.46 below normal; the greatest monthly amount, 
0.65, occurred at Napoleon, and the least, trace, at a number of sta- 
tions.—B. H. Bronson. 

Ohio.—The mean temperature was 32.4°, or 5.0° above normal; the 
highest was 71°, at Canton on the 12th, and the lowest, 18° below zero, 
at Levering on the 2d. The average precipitation was 5.25, or 2.00 
above normal; the greatest monthly amount, 11.69, occurred at Cherry- 


fork, and the least, 2.53, at Dupont. The month was the wettest. 


January for sixteen years.—H. W. Richardson. 

Oklahoma.—The mean temperature was 40.0°; the highest was 77°, 
at Anadarko on the 11th, and the lowest, 7°, at Clifton. The average 
precipitation was 3.09; the greatest monthly amount, 5.86, occurred at 
Tahlequah, and the least, 0.80, at Putnam.—J. 7. Widmeyer. 

Oregon.—The mean temperature was 34.3°, or 0.4° below normal; 
the highest was 64°, at Ashland and Langlois, and the lowest, 21° 
below zero, at Burns. The average precipitation was 3.87, or 2.56 below 
normal; the greatest monthly amount, 14.26, oecurred at Bay City, and 
the least, 0.27, at Silverlake.—B. S. Pague. 

Pennsyivania.—The mean temperature was 30.7°, or 3.4° above 
normal; the highest was 67°, at Greensboro and Pittsburg on the 12th, 
and the lowest, 16° below zero, at Lawrenceville, on the 2d. The 
average precipitation was 4.25, or 0.73 above normal; the greatest 
monthly amount, 7.57, oceurred at Johnstown, and the least, 1.32, at 
Reedsville.—7. F. Townsend, 

South Carolina.—The mean temperature was 49.2°, or 3.2° above 
normal; the highest was 82°, at Trial on the 10th, and the lowest, 8°, 
at Central on the 2d. The average precipitation was 1.80, or 2.60 
below normal; the greatest monthly amount, 4.06, occurred at Central, 
and the least, 0.19, at Charleston and Yemassee.—J. W. Bauer. 

South Dakota.—The mean temperature was 22.8°, or about 12.0° above 
normal; the highest was 63°, at Harney on the 2d, and the lowest, 22° 
below zero, at Eureka on the 29th. The average precipitation was 


0.24, or 0.28 below normal; the greatest monthly amount, 1.50, occurred | 


at Oelrichs, while none fell at several stations.—S. W. Glenn. 

Tennessee.-—The mean temperature was 45.8°, or about 5.5° above 
normal; the highest was 75°, at Chattanooga and St. Joseph on the 
11th and at Newport on the 12th, and the lowest, 3°, at Silverlake on the 
2d. The average precipitation was 8.81; in the eastern portion it was 
2.50 above normal; in the middle, 4.25; and in the western, 6.75; the 
greatest monthly amount, 14.86, occurred at Trenton, and the least, 
4.02, at Bristol.—H. C. Bate. 

Teras.—The mean temperature for the State was 2.4° above the 
normal. There was a general excess in all sections, except over 
the panhandle, where it was about the normal, and over west Texas, 
where there was a slight deficiency, with the greatest, 2.3°, in the 
vicinity of El Paso. The excess was slight over north Texas and in 


| localities over the east coast district, while it ranged from 2.2° to 6.4° 
over central, southwest, and east Texas, and the western portion of 
the coast district, with the greatest in the vicinity of Palestine. The 
highest was 91°, at Fort Ringgold on the 24th, and the lowest, 5°, at 
Tulia on the 20th. The average precipitation for the State was 0.51 
below the normal. There was a slight excess along the immediate east 
coast and over the panhandle and north Texas, with the greatest, 2.84, 
in the vicinity of Longview, while there was a general deficiency over 
the other portions of the State, but the deficit was comparatively light, 
/not amounting to as much as 1.00, except over the eastern portion of 
southwest Texas and the central and western portions of the coast dis- 
trict, where it ranged from 1.00 to 3.03, with the greatest in the vicinity 
of Brazoria. The greatest monthly amount, 9.42, occurred at Longview, 
while none fell at several stations.—J. M. Cline. 

Utah.—The mean temperature was 16.9°; the highest was 69°, at 
Thistle on the Ist, and the lowest, 34° below zero, at Fort Duchesne 
on the 25th. The average precipitation was 1.07; the greatest monthly 
amount, 2.65, occurred at Pahreah, and the least, 0.15, at Fillmore.— 
J. H. Smith. 

Virginia.—The mean temperature was 39.9°, or about 3° or 4° above 
normal; the highest was 79°, at Cape Henry on the 22d, and the 
lowest, 2°, at Burkes Garden and Monterey on the 2d. The average 
precipitation was 2.62, or 1.76 below normal; the greatest monthly 
amount, 6.40, occurred at Bigstone Gap, and the least, 1.05, at Rich- 
mond.—#. A. Evans. 

Washington.—The mean temperature was 32.6°, or nearly normal; 
the highest was 61°, at Clearwater on the Ist, and the lowest, 9° below 
zero, at Fort Spokane on the 24th. The average precipitation was 3.16, 
or 2.00 below normal; the greatest monthly amount, 15.62, oecurred at 
Clearwater, and the least, trace, at Bridgeport.—G@. WN. Salisbury. 

West Virginia.—The mean temperature was 37.1°, or about 3.0° above 
normal; the highest was 75°, at Uppertract on the 13th, and the lowest, 
5° below zero, at Powellton on the 2d. The average precipitation was 
5.10, or about 1.50 above normal; the greatest monthly amount, 8.04, 
‘occurred at Point Pleasant, and the least, 2.24, at Green Sulphur 
Springs.—H. L. Ball. 
| Wisconsin.—The mean temperature was 21.3°, or about 5.0° above 
normal; the highest was 55°, at North Crandon on the 18th, and the 
lowest, 22° below zero, at the same station on the 3lst. The average 
precipitation was 1.22, or —— below normal; the greatest monthly 
amount, 4.00, occurred at Port Washington, and the least, 0.03, at 
—Osceola.— W. M. Wilson. 

Wyoming.—The mean temperature was 17.7°, or 5.1° below normal: 
the highest was 60°, at Fort Laramie on the 3d, and the lowest, 40° 
below zero, at Greenriver on the 26th. The average precipitation was 
0.55, or 0.11 below normal; the greatest ~rmggaes amount, 1.55, occurred 
| at Greenriver, and the least, trace, at Otto.— W. S. Palmer. 
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RIVER AND FLOOD SERVICE. 


By Park Morri11, Forecast Official, in charge of River and Flood Service. 


After a fall during the earlier part of January, the Ohio 
and its chief tributaries, the Cumberland and Tennessee, rose 


rapidly until about the 25th. The consequent rise in the 
lower Mississippi was sharp and continuous to the end of the 
month. On the last day the stage at Cairo was 4.4 feet above 
the danger line; the river at Memphis had reached the danger 
line and was less than a foot below at Vicksburg. The western 
tributaries are all at low stages and, as the Ohio flood is fast 
running out, no serious conditions will arise from the precipi- 
tation which has already fallen. The lower river, however, is 
well filled, and heavy rainfall in the early part of February 
would cause a flood. 

The highest and lowest water, mean stage, and monthly 
range at 117 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on the accompanying chart. The stations 
selected for charting are: Keokuk, St. Louis, Cairo, Memphis, 
and Vicksburg, on the Mississippi; Cincinnati, on the Ohio; 
Nashville, on the Cumberland; Johnsonville, on the Ten- 
nessee; Kansas City, on the Missouri; Little Rock, on the 
Arkansas; and Shreveport, on the Red. 

The following résumé of river stages and conditions of 
navigation in the respective streams is compiled from reports 
by the officials of the Weather Bureau at various river 
stations and section centers: 


Hudson River. (Reported by A. F. Sims, Albany, N. Y.)—On the ist 
of January, notwithstanding an air temperature of 4° below zero, a few 
open spots were still to be seen at places here and there in the tide- 
water portion of the Hudson, due to the water being kept in a state of 
agitation. On the 4th the snow on the watershed area of the Hudson 
averaged 8 inches. The ice formation in the principal ice-harvesting 
districts is very lumpy, which necessitates much planing prior to its 
being housed. 

On the 18th the snow on the watershed of the Hudson ranged from 
9 inches at Saranac to a trace at Poughkeepsie, and the ice in the Hud- 
son River ranged from 10 inches at Waterford to floating ice at New- 
burg. The ice was massed in huge blocks, rendering ice harvestin 
impracticable, and even preventing persons from crossing. In front o 
many houses along the river there isa jumblea mass of broken ice 

piled many feet and in the ice channels extending down to the bottom. 
The best ice will be harvested from behind the dikes and in the creeks. 
The weather and temperature conditions of the 23d rendered the 
‘ice mushy and so soft that a pike pole could be sunk to the depth of 
several inches. On the 24th the river from the Poughkeepsie bridge 
to New York was entirely free of ice; all ferryboats below Pough- 
keepsie were running. At Albany the ice was piled in jagged masses. 
At Vanwies Point a smooth unbroken surface of clear ice, extending 
from shore to shore, began and remained unbroken to a point a short 
distance above Poughkeepsie bridge. From Fishkill to New York there 
was nothing to indicate that the river had been frozen, not even a cake 
of ice was seen on the river banks, except in places behind the dikes. 
| Theend of the month finds the watershed of the Hudson with a 
good covering of snow, and the river with a good quality of ice, except 
at Albany, where no ice can be harvested this season on account of the 
gorge formation, 
| Susquehanna River. (Reported by E. R. Demain, Harrisburg, Pa.)— 
The waters of the Susquehanna and its tributaries were higher than is 
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usual during the month of January and decidedly above the stages pre- 
vailing in January, 1897. In the latter month twelve stations gave an 
average page reading of 2.0 feet and sixteen stations an average precipi- 
tation of 1.74 inch. For January, 1898, the average gauge as of 
eighteen stations was 3.8 feet and the average rainfall 3.36 inches 
The cold spell, beginning the last day of December and continuing 
several days into January, caused a general closing of the North and 
West branches, which remained icebound from thirteen to fifteen days. 

The only flood of any consequence during the month occurred at 
Wilkesbarre. The ice broke up suddenly on the morning of the 15th 
and moved out before daylight, and for a short time the river was free 
of ice; about noon slush ice ntorun. The river rose nore during 
the afternoon, reaching a height of 19 feet on the gauge, 5 feet above 
the danger line. This sudden rise was due to an ice gorge at Nanticoke, 
atown 8 miles below Wilkesbarre. This portion of the river is narrow 
and the flow rapid, the mountains coming down abruptly on either 
side to the edge of the stream. The floods caused stoppage of the 
street cars and the suspension of all traffic between Wilkesbarre and 
Kingston, on the opposite side of the river, for two days. Westmore- 
land, a place of 1, population, was also cut off. The gorge at Nanti- 
coke broke up on the 16th and the river fell rapidly. The conditions 
at Wilkesbarre are such that high waters are dreaded. A stage of 25 
feet floods the lower end of the city. Ata stage of 20 feet the openings 
to many of the mines are banked up and frequently the men are called 


out. 

The following data relative to the closing and openi 
hanna at Harrisburg since 1870 was kindly furnished 
Kelker, of Harrisburg : 


bey the Susque- 
y Mr. Wm. A. 


| Feb. 


. 12,1878 

| 81879 
| Feb. 11, 1881 


Rivers of the South Atlantic States. (Reported by E. A. Evans, Rich- 
mond, Va.; C. F. von Herrman, Raleigh, N. C.; L. N. Jesunofsky, 
Charleston, 8. C.; D. Fisher, Augusta, Ga.; and J. B. Marbury, Atlanta, 
Ga.)—Notwithstanding a marked deficiency in precipitation over the 
major portion of the James River basin, the water remained at about 
its normal height. As compared with January, 1897, it showed a slight 
increase on — the same amount of precipitation. The month 
opened with stages a little above zero. A slight fall occurred on the 
4th to —0.1 foot, which was the lowest reading for the month, and it 
remained stationary at this point until the 12th, on which date it began 
to rise slowly. Intermittent rains during the next eleven days sufficed 
to keep the stream above zero of the gauge, and during this period a 
moderate rise of about 2 feet occurred. Thereafter, until the close of 
the month, it remained above zero. Navigation was unimpeded from 
this station to the mouth of the river. Abovethe falls thin ice formed 
early in the month in shallow and sheltered places. The volume of 
water was amply sufficient for milling purposes on the James and its 
tributaries, and was quite free from iment and discoloration. 

No noteworthy events in connection with the condition of the rivers 
in North Carolina occurred during January, 1898. The number of days 
with precipitation was about the average, but the amounts were very 
small, and on account of the unusually mild winter had less influence 
than if the soil had been frozen. No accumulation of snow has taken 
place even in the mountains, and ice formed in the upper streams to 
considerable thickness only on the first few days of the month in the 


extreme west. 

There were two periods during the month when the streams of South 
Carolina were navigable, viz, from the Ist to the 6th and from the 24th 
to the 3lst. Early in January river men and lumbermen were hopeful 
of good steamboat water the entire month, but during the first two de- 
cades scarcely sufficient rainfall occurred to maintain navigable stages, 
and all streams fell rapidly, thereby causing a tie up of most steamers. 
The general and moderate rainfall on the 24th and 25th swelled the 
streams to fair proportions, and navigation was fully resumed — by 
the 26th. The Waccamaw, from Winyah Bay to Conway, was the only 
stream in the State which was navigable during the entire month. 
This condition is attributable to the thorough “‘snagging’’ the stream 
has received within the past two — thus admitting steamers of 
_ draft to ply its waters at very low stages. Between the 6th and 

the streams on the west side of the Appalachian Range all flooded, 
while on the eastern side they were at very low stages. The lumber 
interests have suffered to a great extent on account of low water. 
There is very much timber cut in the swamps and ready to be floated. 


.| Valley durin 


In January, 1897, fully one-half of the timber cut up to that time was 


floated and boomed successfully, while during the past month less than 
10 per cent of the season’s output has been floated. 
here was a marked deficiency of rainfall throughout the Savannah 
the month but, notwithstanding this shortage, the river 
averaged higher than for the past four months, and a fairly good boat- 
ing stage was maintained all the time. The heavy rains which were 
eneral over the upper basin on the 25th caused the water to rise toa 
eight of 16.7 feet at Augusta a few days later, which was the highest 
stage reached since August 22, but the volume of water thus obtained 
was soon carried away, and the end of the month found the river a 
little over 8 feet, which, however, is ample for river iraffic. As the 
exigencies of improved trade called for another steamer, the Hthel, 
which had been withdrawn during the previous month, was again 
ressed into service, and, together with the Cook, made regular trips. 
here was a marked improvement noted in the volume of business 
transacted. 

During the early part of the month but little rain fell and low water 
continued in the streams of western Georgia throughout the month. 
Heavy rain fell in the watershed of the Coosa and Oostanaula on the 
25th, causing a marked rise in the river at Resaca on the 26th, and at 
Rome on the day after. The river at Rome rose 7 feet between the 
rage | observation of the 26th and that of the 27th, when 14.5 feet, 
the highest point for the month, was reached. The highest point 
reached at Resaca was 17.1 feet on the morning of the 26th, a rise of 
8.3 feet in twenty-four hours. Water too low for navigation continues 
at nearly all points. 

ile River and branches. (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)}—There was a gradual decline 
in the Alabama River and tributaries during the first decade, the rain- 
fall during that period being too light to check the fall in the rivers. 
Well distributed rains during the second decade gave gradual rises to 
the 23d, and heavy rains near the headwaters on the 24th and 25th 
caused rapid rises in the Coosa on the 26th, reaching nearly the danger 
line at Gadsden on the 28th, after which there was a gradual fall in 
rivers. Navigable stages prevailed in the Alabama and Coosa during 
the entire month, steamers making regular trips on the Alabama with 
good freights, and during the last five days of the month considerable 
timber was rafted on the rivers of this system. 

No appreciable rainfall occurred on the Tombigbee watershed until 
the 6th, when a moderately heavy fall was reported. This made no 
material change in river s s, but the rain which fell on the 1lth 
caused material rises in the Tombigbee-and Warrior. On the 13tha 
light but general rain fell, causing rises in all the rivers. The rain on 
the 15th caused continued and marked rises to the 19th. Rain on the 
morning of the 20th caused anticipation of flood stages, and a warning 
was sent to the river observers at Tuscaloosa and Demopolis, statin 
that the river would probably reach danger line by the morning o 
the 2Ist. Slight falls occurred on the upper Tombigbee and Warrior 
rivers on the 22d, but the rain which fell on the 24th and the heavy 
rain on the morning of the 25th caused general rises, and a warning 
was in sent to Tuscaloosa and Demopolis. The upper Tombigbee 
and Warrior rivers —— falling onthe morning of the 27th, but the 
rise continued on the lower Tombigbee from Demopolis down. The 
river “ee throughout the month have been favorable to navigation 
on the Mobile, Tombigbee, and Warrior rivers. While the stages con- 
tinued low during the first ten days of the month, there has been a 

neral and marked rise in all river stages from that time, giving quite 

igh oe in the Tombigbee and Warrior rivers to the close of the 
month. 

Ohio River and minor branches. (Reported F. Ridgway, Pittsburg, 
Pa.; H. L. Ball, Parkersburg, W. Va.; 8S. S. Bassler, Cincinnati, Ohio; 
8. P. Gresham, Louisville, Ky.; and P. H. Smyth, Cairo, Ill.)—Con- 
sidering the season of the year, the month has been one of exceptional 
activity in navigation. During the first few days only a fair packet 
stage obtained, but this was quickly augmented to a barge stage, and 
on the 10th to coal-boat water, which was maintained most of the re- 
mainder of the month. To add tothe facility of navigation, only the 
opening and closing days of the month were attended by a light flow 
of ice, while the high water = was entirely free from it. Asa 
consequence, the coal, iron, and other products loaded into boats at this 
point were promptly shipped to lower river ports. A natural result of 
the continued high water, although other conditions were favorable, 
was to practically close operations on river construction work during 
the latter two-thirds of the month. While the water reached fairly 
high stages on several occasions, the danger line was not exceeded in 
the vicinity of Pittsburg, and practically no damage was sustained by 
manufacturing and other interests here. The low temperatures pre- 
vailing at the end of the month caused a rapid drop in the stages on all 
the rivers in this vicinity, accompanied by a heavy flow of ice, which 

romises to quickly close the streams should it continue for a few days 
onger. 

During the first six days of the month the river at Parkersburg fell 
slowly, reaching a stage of 8 feet. This was the lowest water of the 
month. Cold weather prevailed until the 6th and most of the smaller 
rivers of West Virginia were closed by ice. At Parkersburg ice began 
running on the 2d, and by the morning of the 3d towboats and small 


|_| 
The Susquehanna River at Harrisburg. ' 
Icebound. Opened. | Icebound. Opened. 

Deo. 29,1870 | Jan. 15, 1871 | Dec. 8, 1882 5, 1883 
Feb. 12,1871 Feb. 17,1871 | Dec. 24, 1883 7, 1884 
Dec. 20,1871 | Mar. 23,1872 | Jan. 29,1885 | Apr. 1, 1885 
Dec. 22,1872 Jan. 18,1873 | Jan. 15, 1886 | Feb. 13, 1886 
Jan. 29,1873 Feb. 7,1873 Mar. 3,18868 Mar. 5, 1886 
Feb. 24,1878 Mar. 11,1873 Jan. 5,1887 Jan. 25,1887 
Jan. 10,1875 Feb. 27,1875 | Jan. 20,1888 Feb. 22, 1888 
Dec. 10, 1876 1892 Feb. 10,1893 
Jan. 8,1878 1894 Jan. 10,1895 
Dec. 26,1878 1896 Jan. 25, 1806 
Dec. 10,1880 Feb. 7, 1897 
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packets were compelled to tie up, but were, however, released on the 
nextday. The Little Kanawha was frozen over onthe morning of the 
5th, but the ice was thin and easily broken. Floating ice continued 
until the 8th, but the river was practically free after the 7th. 

After the low water of the early part of the month all the rivers were 
filled by the general and moderately heavy rains which were of fre- 
quent occurrence after the 10th. At Parkersburg the crest of the first 
high water passed on the 16th with a stage of 30.2 feet. From that 
date until the 22d the river fell slowly. Moderately heavy rains on the 
22d brought the second rise of the month and a stage of 31 feet was 
reached on the 26th, after which the river fell rapidly to a stage of 15.5 
feet on the 3lst. Excepting the first few days when floating ice im- 
peded navigation, the river conditions during the month were unusu- 
ally favorable for this period of the year. 

he latter part of January, 1898, goes on record as a period of nota- 
bly high water in the Ohio River at Cincinnati. The major portion of 
the several successive rises was chiefly due to the tremendous outpour 
of the streams that empty into the Ohio within a few miles of the 
gauge at Cincinnati. Previous January stages exceeding 50 feet on the 

incinnati gauge have occurred in 1862, 1870, 1876, and 1877. 

In view of the continued rainy weather and the possibility of the 
rise in the Ohio becoming dangerous, river interests and business men 
in the bottoms, taught by experience, were, on the 14th, when the river 
had reached 38 feet, beginning to prepare for prompt action in case of 
emergency. On Sunday, the 16th, the river continued steadily rising 
throughout its length. A warning was telegraphed to Point Pleasant 
that it would the danger line (36 feet) at that point, and warnings 
were issued that the stage would pass the danger line (45 feet) at Cin- 
cinnati Sunday night. The danger line was passed at Point Pleasant 
on the 17th. At Cincinnati, however, the rise only reached 44.6 feet 
by midnight of the 17th, after which it had a falling tendency, the local 
freshets having run out. Another southwestern storm caused steady 
and heavy rains on the 19th over the territory drained by the local 
streams, which resulted in another sudden and somewhat alarming rise 
at this point. The first rush of water from the local tributaries caused 
a rise in the Ohio of 6 inches per hour. This was the more remarkable 
because of the already high stage and the fact that the bottom lands 
along the mouths of the tributaries were already submerged ~ 4 back- 
water. The danger line was passed at midnight of the 19th. This rise 
was a purely local one, attributable mainly to the Little Miami River, 
above the mouth of which tributary the Ohio was falling. The local 
river forecast was issued that the stage would not exceed 50 feet; the 
highest gauge reading was 48.4 feet. There was, so far, very little in- 
terruption of business inthe bottoms. Portions of some of the railroads 
were submerged, but there was no delay in train service. 

The distinctive feature of this high water at Cincinnati is that it was 
essentially a local affair and that the Little Miami River was the chief 
contributor. But for the concentration of several successive heavy 
rains in this vicinity, piling up a tremendous mass of water in front of 
Cincinnati, the storms of the month would hardly have swollen the 
river at this point much, if “ye above the danger line. There was 
some falling off in the general business, due tw merchants apprehend- 
ing higher water and to the bad condition of country roads. With the 
steady recession of the river, a prime factor in the trade of Cincinnati, 
business is again expanding and the improvement was emphasized by 
the more seasonable weather during the closing days of the month. 
Although reaching the unusual stage of 52.2 feet on the gauge, submerg- 
ing the valleys and lowlands in the vicinity, lapping, as it were, the 
very doorsteps of the city, and causing much inconvenience and inci- 
dental expense in the way of removing goods, and a temporary shut- 
down of work, the high water of January did not interfere with the 
regular operations of the railroads or river interests. 

he river at Louisville was lowest on the 3d, with 6.8 feet in the 
canal, which was a good boating stage. It rose steadily from the 7th to 
the 26th, reaching the highest stage for the month, 29.8 feet, on the 
latter date. The amount of rainfall for the month was greatly in ex- 
cess of the normal, 9.04 inches being recorded at this station. The 
rainfall on the 19th and 20th and again on the 23d was especially heavy, 
80 that the moderate tlood stage the river reached at this point was 
generally a The danger line, 24 feet, was passed during the 
evening of the 20th. Gales on the 20th, 22d, 23d, and 25th, in con- 
junction with the high water, caused considerable damage to shipping 
in this vicinity. The wind reached a velocity of 43 miles on the 20th, 
52 miles on the 22d, and 53 milesof the 25th. On the afternoon of the 
25th the river was rougher than was ever known, and nearly all navi- 
gation was temporarily suspended. 

The fall which was in progress at the close of December continued 
at Evansville until the 5th, and at Paducah and Cairo until the 8th. 
A very slight rise commenced at Evansville by the morning of the 6th, 
reached Paducah by the morning of the 9th, and started the river u 
at Cairo by the morning of the 10th. Before this water had draine 


off, a second and more pronounced rise, caused by heavy rains in the 
Ohio watershed, started in on the 10th, and this, together with subse- 
quent rises in the Ohio, and occasional rises out of the Cumberland 
and Tennessee, kept the lower Ohio at a rising stage during the remain- 
der of the month. At Evansville the river rose steadily from the 5th 
to the 28th, reached the danger line at 7 p. m. on the 15th, and at- 


tained its maximum stage, 43.1 feet, on the morning of the 28th; it 
then commenced to fall and continued falling to the close of the 
month. On the morning of the 17th, at a stage of 33.4 feet, low bot- 
tom lands in the vicinity of Evansville were reported invaded by 
water, causing some families to move to higher ground. On the 24th, 
at a stage of 41.7 feet, many families living on bottom lands were 
driven from their homes and sought shelter in the city. Aside from 
the inconvenience caused these people no material damage to property 
resulted from the high water at Evansville. The Louisville Packet 
Company was obliged to tie up its steamers on the 27th on account of 
reg water and difficulty in making landings, but resumed running on 
the 31st. 

At Paducah, the rise starting in on the 9th continued until the morn- 
ing of the 30th, when the maximum stage, 43.8 feet, was attained. 
The river reached the danger line on the morning of the 23d. No 
material damage nor inconvenience was caused by the high water at 
this point. All the low bottom lands in the vicinity of Paducah, both 
on the Ohio and Tennessee rivers, were submerged to a depth of 5 to 
7 feet, but so far as at present ascertained no damage to property resulted. 

At Cairo the danger line was reached on the 23d, and the maximum 
stage, 44.4 feet, on the morning of the 31st. The river came to a stand 
on the latter date, with conditions favorable for an early and rapid fall. 
The sewer outlets of the city were closed on or about the 17th, since 
which time the lowest places about the city have been gradually filling 
with waste and rain water. There is no likelihood, however, of the 
water confined within the levees reaching such a height as to cause any 
inconvenience. On the 17th a large boom containing about 2,700 logs 
belonging to the plant of the Chicago Mill and Lumber Company, located 
at this point, broke loose and drifted down the river. 

Tennessee and Cumberland Rivers, (Reported by L. M. Pindell, Chatta- 
nooga, Tenn., and H. C. Bate, Nashville, Tenn.)—From the 12th a 
splendid boating tide prevailed in the Tennessee, causing at all river 
stations considerable business along the water fronts. About 2,500,000 
feet of lumber arrived at Chattanooga in rafts from the Clinch River 
during the last two days of the month, consigned to various saw mills 
and manufacturing companies; more logs would have arrived but the 
log tides did not extend to the headwaters. Then, again, the mill 
men complain of several milldams across the Clinch River which ob- 
struct the river and prevent the rafts from passing over. The rainfall 
of the month was evenly distributed and amounted to more than 8 
inches at Kingstonand Riverton. <A general snowstorm prevailed over 
the watershed above Chattanooga on the 30th. 

The month opened with the Cumberland River open as far up as 
Celina, but a steady fali shut off navigation above Nashville on the 
5th. Heavy and general rains on the 10th and 11th caused a rapid 
rise, and good rain at intervals during the balance of the month kept 
the river open to the head of navigation. The river reached its maxi- 
mum from the 23d to tne 25th, and was the highest gg river in 
many years; much damage resulted from the overflow. The river 
began falling at Burnside on the 23d. The month closed with good 
water below Celina, but above that point the river was falling rapidly 
awd promised to cluse navigation in the upper divisions early in 

ebruary. 

Mississippi River and minor branches. ( enetes OF P. F. Lyons, St. Paul, 
Minn.; M. J. Wright, Jr., La Crosse, Wis.; G. E. Hunt, Davenport, Lowa; 
F. Z. Gosewisch, Resta, Iowa; H.C. Frankenfield, St. Louis, Mo.; P. 
H. Smyth, Cairo, Ill.; 8.C. Emery, Memphis, Tenn.; R. J. Hyatt, Vicks- 
burg, Miss.; and R. E. Kerkam, New Orleans, La.)—The rivers of Min- 
nesota remained frozen over during all the month, and gauge readings 
could not be made at St. Paul, but an estimate of the stage of water in 
the Mississippi Kiver was made from time to time, from which it was 
concluded that the highest and lowest gauge readings at St. Paul, if 
they could have been made, would have been 3.6 feet on the 4th, and 
2.8 feet on the 22d. The ice in the river at this place attained a thick- 
ness at from 16 to 20 inches, which is greater than would be expected 
considering the mildness of the winter so far, but the almost total ab- 
sence of snow no doubt accounts for it. Only a limited quantity of ice 
was harvested from the river, and that only for cold storage and like 

urposes. Ice harvested from lakes in this vicinity was from 1 to 2 
inches thicker than that from the river. 

In the vicinity of La Crosse the Mississippi River remained frozen 
during the entire month. During the early part of the month the ice 
in some places became weakened by the falling of the water and the 
high temperature, and on the 2d a Minnesota farmer broke through 
the ice near the Wisconsin shore while crossing with a load of wood. 
On the 19th the channel of Black River was open for some distance 
from its mouth. Good sleighing and mild weather prevailed, and a 
large variety of country produce was brought into market, many 
farmers coming from down-river points on the ice road. Considerable 
activit soovalied in nearly all branches of business as a result of 
favesahis weather. The ice harvest progressed rapidly and _ satis- 
factorily during the month, some dealers having completed their har- 
vest; others have their stock stored away for the summer and are now 
cutting ice for contracts. 

The Mississippi at Dubuque has been entirely frozen over during the 
month of January, the ice ranging in thickness from 13 inches during 
the first two weeks to 16 inches at the close. The ice harvest at this 
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place has been on an extensive scale, authorities reporting about 55,000 
tons gathered. Between 600 and 700 men were employed in this work. 

At Davenport the ice ranged from 10 to 12 inches in thickness through- 
out the month, and an abundant amount was stored by icemen for 
summer use. At the lower end of the city the ice was somewhat 
thicker and the Crescent Bridge Company, which is engaged in the 
construction of a railroad bridge at that point, transported stone and 
other material across the ice. The month closed with about 14 inches 
of snow on the ground, which may cause a moderate rise in the river 
if it goes off rapidly. 

The river was closed at Keokuk, with ice averaging 12 inches, until 
the 16th. During the afternoon of the 16th the current on the rapids 
loosened the ice, which moved down, swelling the river to a stage of 9 
feet at Keokuk. The movement of ice continued at intervals during 
the 17th, packing on the Iowa shore and crushing heavy timbers in 
the northern draw rest and ice breaks of the Keokuk and Hamilton 
bridge. During the night of the 17th the channel opened south, with 
heavy shore ice still holding. The shore ice was broken up by wind 
during the storm of the 22d, filling the channel with heavy floating 
ice, which formed a gorge south of the station during the 23d, and the 
river closed again during the night of the 23d, remaining closed at the 
end of the month, with ice averaging 11 inches in thickness. 

The first day of January, 1898, saw the Mississippi practically blocked 
as far south as the mouth of the Missouri River, but on the 5d, owing 
to the warm weather, a gradual loosening and thawing commenced. 
This progressed steadily, and on the 7th ice cutting was suspended at 
Burlington, the ice being too soft for commercial purposes. The gorges 
below Burlington broke as follows: At Alton on the llth, Grafton on 
the 9th, Louisiana on the 11th, and Quincy on the 18th. The cold of 
the 16th terminated the thaw, and on the 17th the river was once more 
practically closed from Canton northward, remaining so at the end of 
the month. Ice cutting at Burlington was resumed on the 17th and 
teams were once more crossing on the ice. Below the mouth of the 
Missouri River the ice continued to run until about the 12th, when it 
ceased. On the 28th it again commenced to run from Canton to Han- 
nibal, reaching Louisiana on the 30th and St. Louis onthe 3lst. About 
the middle of the month the steamer Hileen came out of the Illinois 
River, bringing a cargo of grain to St. Louis. This was the only boat 
to reach St. Louis from the north. Southward navigation continued 
uninterruptedly during the entire month. On the Illinois River the 
ice broke at Beardstown on the 12th and ran out at Grafton the same 


day. 

- Cairo to Helena during the first ten days of the month, there 
was a steady fall of a little over one-half foot per day, but this was 
checked at Cairo on the 10th, Memphis on the llth, and Helena onthe 
13th, by a sudden rise coming out of the Ohio and Cumberland rivers 
and due to heavy rains over the entire region drained by these streams. 
At first the rise was only moderate, but as soon as the numerous small 
streams began to empty into the main tributaries, it increased rapidly, 
and for several days the water came up at the rate of 2 or 3 feet every 
twenty-four hours. During the eleven days ending January 22 the 
amount added to the Memphis stage was 22.5 feet, while at Cairo and 
Helena the increase was over 27 feet, which was more than double 
the rise that occurred during any corresponding period of the 1897 
overflow. 

At Memphis the entire rise for the month amounted to 27.9 feet, the 
highest stage being 33.2 feet, which was reached on the 3ist. The 
rainfall was excessive during this period all over the lower Mississippi 
and Ohio valleys, and in the latter section melting snow aided in 
swelling the flood. The rainfall at Memphis between the 11th and 23d 
was over 9 inches, or about 44 inches more than the norma! fall for the 
whole month of January. On the 26th the river began to go over its 
banks, and by the 27th it had spread through the woods for a consid- 
erable distance on the Arkansas side, and the ferry steamer Organ had 
begun to make trips to Marion, Ark., which is 12 miles inland. Atthat 
time there was water enough in the Tennessee Chute to admit of boats 
passing through, and some small ones did so, instead of following the 
main river around the island. The river getting over its banks caused 
a decided decrease in the rise, and by the end of the month the river 
was nearly stationary. 

One noteworthy fact in connection with the present rise is that the 
flood stage at Memphis approached about three feet nearer to the Cairo 
reading than ever before. This was probably due to the excessive 
rains in this vicinity, which caused a rapid swelling of the small 
streams emptying into the a between Memphis and Cairo, 
chief of which are the Forked Deer, Obion, Wolf, and Hatchie. Theso 
streams drain a considerable area, and together they furnish a vast 
amount of water which was measured on the Memphis gauge. 

There are but two instances on record of a higher stage in this section 
during January, and those were in 1882 and 18%. The 1882 rise was 
the most remarkable in point of duration. It began during the latter 
part of December and continued for about four months. At Memphis 
that year, the river reached a 34-foot stage on January 29, and remain 
at or above 34 feet during February. In March it reached 35 feet, 
but fell to 32 feet by the end of that month, though it did not fall to 30 
feet until April 10. It was in flood from January 25 to March 30, a 
period of sixty-five days. The rainfall for the first three months of 
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1882 amounted to 31.89 inches, or 15.23 inches above the normal for 
those months. The flood of 1890 also began in January; the river fell 
slightly during February, and then was in flood again during March 
and up to Aprif19. The conditions at the cluce of January, 1898, are 
favorable for an early decline of the flood. The low lands along the 
river are generally covered, but no great damage has so far resulted, 
and all railway trains are running as usual. 

The Mississippi and its tributaries between Memphis and Vicksburg 
were rather low the first part of the month, but a rise reached this 
section about the middle of the month and from that time a rapid and 
decided rise was maintained to the end of the month. Good rains over 
the country drained by the White and Yazoo produced rises in those 
streams ample forall rivertraffic. Steamboats are now running on good 
time and river business is about all that could be desired. Some inter- 
ruption was caused to rivertrade at Vicksburg the first of the month, due 
to the impassable condition of the road to the lower landing at Kleins- 
ton, where boats are compelled to land during low water. The rise in 
the river the latter part of the month, however, allowed boats to land 
at the city front, and the wharf boat was moved up to the city landing. 
Considerable anxiety was caused by the unfinished condition of the 
levees along the Mississippi, where crevasses occurred last year, in 
view of the impending rise in the river. 

The Mississippi below Vicksburg was at a low but navigable stage 
during the first half of the month, after which a rapid rise occurred to 
the close of the month. The January rise was one of the most rapid 
— years, Vicksburg’s rise being 30 feet and New Orleans’ about 
9 feet. 

Missouri River. (Reported by L. A. Welsh, Omaha, Nebr.; P. Con- 
nor, Kansas City, Mo.; and H. C. Frankenfield, St. Louis, Mo.)—From 
a point considerably below Atchison, Kans., to the headwaters of the 
Missouri, the river remained frozen throughout the entire month. An 
average thickness of ice of about 8 inches was maintained at Omaha 
increasing to 10 inches farther up the river. Remarkably milc 
weather, with but very little precipitation, prevailed throughout the 
Missouri watershed during the first and second decades, and meer 
in the upper Missouri valley region. Indicative of the unusually mild 
conditions, the Huron Press (8S. Dak.) reports that on the 22d a party 
of young people from that city went 3 miles up the James River and 
enjoyed a picnic, dining in the open air, and playing open-air games 
as if it had been June instead of January. Onthe 19th it was reported 
from Vermilion, 8. Dak., that the ice in the upper Missouri and Ver- 
milion rivers did not exceed a thickness of 8 inches, and that with 
the continuation of mild weather the ice would soon be running; no 
ice houses had been filled, and building had been carried on all winter 
with hardly a day too cold for outside work. The cold wave on the 
night of the 24th and 25th, which extended over the upper valleys, 
materially changed the conditions, and more seasonable weather pre- 
vailed the remainder of the month. 

The variations in the stage of the river at Kansas City have been 
very slight during the month, being between the stages of 4.8 and 5.4 
feet. There was more or less floating ice each day except from the 
16th to the 22d, when the river was clear. 

The tendency of the lower Missouri was toward a somewhat higher 
stage, and, except at the mouth of the river, ice was not present in 
any great quantities. To the rather abundant rainfall and to the pre- 
vailing high temperatures these conditions may be attributed. Float- 
ing ice was noticed east of Kansas City until the 6th, when it ceased. 
It was again observed at Boonville from the 15th to the 18th and from 
the 24th to the 3lst, but disappeared before reaching Hermann. 

The gorge at the mouth of the river broke on the 11th and the ice 
rapidly disappeared down the Mississippi. The breaking of this gorge 
allowed the little steamer Laura to come out of the river and proceed 
to St. Louis. This steamer had been blocked by the ice during the 
cold weather of December at Port Royal, Mo., 60 miles above St. Louis, 
while endeavoring to make her way south to the Ouachita River to 
engage in winter trade. During the latter part of the month it was 
reported that the river at Sibley, Mo., was fast cutting into the north 
bank just above the Santa Fe Railroad bridge. The railroad company 
hastily began the work of repairs to prevent farther encroachments, 
and was evidently successful, for no news of farther cutting has been 
received. On January 1 readings of the new river gauge at Her- 
mann, Mo., were commenced. The new gauge is located about 95 
yards west of the old one, and its zero is set 3 feet lower, being at low 
water mark of December 21-22, 1878. This zero is 68.2 feet above the 
St. Louis directrix, and 480.9 feet above mean sea level. The new 
gauge is a substantial structure, and is well out of the way of the boats 
which so often proved a source of disaster to the old gauge. 

Arkansas River. (Reported by J. J. O'Donnell, Fort Smith, Ark., 
and F. H. Clarke, Little Rock, Ark.)}—The upper Arkansas River re- 
mained low and falling until the 13th, when a rise of 0.1 foot was in- 
dicated at Fort Smith. The rain of 11th to 15th caused a rise of 3 to 
3.5 feet on the 17th in the Canadian, Grand, and Verdigris rivers; this 
effected a navigable stage in the Arkansas River at Fort Smith the 
afternvon of 19th, which continued until the end of the month. As 
the rise was anticipated the river steamers had cargoes shipped ready 
to take advantage of it westward to Webbers Fails, and the first trip 
was made since the second week in August. 
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The Arkansas River west of Little Rock continued too low for navi- 
gation during the first fifteen days of the month, but general rains over 
southern Kansas, Oklahoma and Indian Territories, and Arkansas on 
the 11th caused a decided rise of over.one foot that was felt from Fort 
Smith to Little Rock on the 15th. The lower river continued rising 
to the 18th. Frequent rains during the last two weeks of the month 
caused slight fluctuations in the depth of the river, but a profitable 
boating stage was maintained uninterrupted from Fort Smith to the 
mouth during the last sixteen days of the month. The river from 
Little Rock to the mouth was navigable throughout the month and 
was free of ice and drift perilous to navigation. 

Red River. (Reported by C. Davis, Shreveport, La., and R. E. Ker- 
kam, New Orleans, La.)—A stage of water too low for navigation, ex- 
cept for the lightest craft, continued in the Red until the middle of the 
month, when the lower river rose to a navigable stage. The develop- 
ment of an exceptionally large number of storms in the Southwest, 
and their progression northeastward induced heavy rains in the water- 
shed at intervals. The increased stages, consequent upon this incre- 
ment of moisture, gave new life to the river interests, which, on 
account of low water, had languished since August, 1897. 

There was a navigable stage in the Ouachita after the first week of 
the month, the river rising rapidly at Camden after the 5th and at 
Monroe after the 8th; the rise at Camden continued until the 25th, and 
at Monroe until the closing days of the month, and the total rise 
ranged from 25 to 28 feet. 


Heights of rivers above zeros of gauges, January, 1898. 


Ou | 
Highest water. Lowest water. 3 y 
Stations. 228 | _| = 
\neight., Date. Height.. Date. | & | 
| | 
Mississippi River. | Miles | Feet. Feet. | Feet Feet.| Feet 
St.Paul, Minn +......... 1,057 | 14 
La Crosse, Wis.t... ..... 1,822 BD 
North McGregur, lowat..| 1,762 | 
Dubuque, lowat........-| 1,702 | 15 
Hannibal, Mo...... ..... 405) 17 2.9 31 2.0) 2.0 
Grafton, I] 1,307 23 5.9 4.7) 20 
Cheater, 1,189 30 5.8 0 1| 3.5 5.4 
1,073 4 44.4 8,9 14.9 
Memphis, Tenn .......... 843 33 33.2 v3 11. 19.0 | 27.9 
767 44 41.8 31 8.0 11,12 23.0) 33.8 
Arkansas City, Ark...... 635 42 40.5 31 9.2 18 | 22.3; 31.3 
Greenville, Miss ......... 595 40 «(34.7 31 7.2 18 | 18.2] 27.5 
Vicksburg, Miss ......... 47 41 39.2 31 7.9 1 19.3) 31.3 
New Orleans, La ........ 108 16 12.6 31 2.8 3 6.1 9.8 
Arkansas River. 
Wichita, Kans............ 720 10 4.7 13, 18 0.6 5-11 se | 1.1 
Fort Smith, Ark. ........ 345 22 7.7 21 1.0 11,12, 3.3 6.7 
Dardanelle, Ark.......... 2500 21 7.2 23 0.2 12, 2.8 7.0 
Little Rock, Ark......... 170 23 10.1 24 2.9 5 6.2 7.2 
White River. 
Ne 10, 14.2, 24,25 2.1 10.) 7.5) 12.1 
& Moines River. 
Illinois River. 
135 14; %.7 31; 4.0 810,11 5.4 3.7 
Missouri River. | | 
Bismarck, N. Dak. t..... 1, 201 
St. Joseph, Mo........... 373 one 
Kansas City, Mo... ..... 280 21 5.4 5-7,26, 27 4.8 18 5.1 0.6 
Boonville, Mo............ 191 20 5.6 7 3.2 2! 4.2 2.4 
Hermann, Mo............ 95 21 5.8 27 2.2 4,7 3.9 3.6 
Ohio River. 
Pittsburg, Pa 966 2 19.7 24 3.4 5,6 10.8) 16.3 
Davis Island Dam, Pa...) 960 25 18.0 24 | 5.4 511.2); 12.6 
Wheeling, W. Va. .... .. 875 36 «(7.5 25 6.3 2 16.4)! 21.2 
Parkersburg, W. Va.*...| 785 35 | 31.0 26 8.0 6 2.3) 23.0 
Point Pleasant, W. Va... 703 36 37.0 26, 27 7.5 4 24.1| 2.5 
Catlettsburg, Ky ..... 651 50 43.5 27 10.1 5 28.6) 33.4 
Portsmouth, Ohio 612 50 46.8 27 10.9 1 30.9) 35.9 
Cincinnati, Ohio.. 499 45 52.2 26 13.8 1,2 35.3) 38.4 
Louisville, Ky... 367 24 29.8 26,27 6.8 3 17.4) 23.0 
Evansville, Ind . 184 30 43.1 28 10.0 5 28.1); 33.1 
Paducah, Ky....... 40 43.8 30,31 7.6 8 25.5); 36.2 
Alleghany River. 
V0!) eee 177 7 8.3 14 1.4 1,9,10 4.0 6.9 
FO 1233 13 10.0 14 2.0 11,12 4.6 8.0 
Parkers Landing, Pa.>.. 73 20 11.0 14 1.7 1 6.6 9.3 
26, W@W 18.0, 14 5.5 8,4 10.0) 14.5 
onemaugh River. 
Johnstown, Pa. ......... 64 87) 6.8) 26 1.4 46 3.5 5.4 
Red Bank Creek. 
Brookville, Pa...... 8 5.3 13 0.8 8-12 | 1.7 4.5 
Beaver River. 
Ellwood Junction, Pa... 10. 14 5.1 23 1.0 4-6,19 | 2.4 4.1 
Cumberland River. | 
Burnside, Ky ........... 434 50 82.6. 23 2.1 4/12.8) 30.5 
Carth 257 30 34.1. 25 2.6 5,6 | 18.2) 31.5 
Nashville, Tenn......... 175 40 38.8 | 23 4.0 6,7 | 23.1) 34.8 
Great Kanawha River. 
Charleston, W. Va....... 61, 13.1) 11 3.8 5| 7.1) 9.3 
New River. | | 
Hinton, W. 9! 14! 5.0 1%) 1.1 34) 28) 3.9 


Heights of rivers above zeros of gauges—Continued. 


cos 
a. 
Highest water. Lowest water. 
Stations. S25 
SBE 
| 
Height. Date. Height. Date. 
Licking River. Miles.| Feet. Feet | Feet. Feet. 
Falmouth, Ky...........- p 23| 98 
Miami River. | 
Dayton, Ohio... ........ 69 18 9.4 21,23 | 1.4 6| 4.2 
Monongahela River. 
Weston, W. Va......... 161 18 10.9 0.0 19,22 | 2.7 
Fairmont, W. Va.......- 119 25 14.1 11 2.7 30; 5.9 
Greensboro, Pa..... . .. 81 18 17.4 8.2 6 11.4 
Lock No. 4, Pa....... ... 40 28 23.9 11 | 8.6 5 | 13.7 
Cheat River. 
Rowlesburg, W.Va..... 36, 14 8.5 10 3.0 17 | 4.6 
Youghiogheny River. | 
Confluence, Pa........ 59 13 1.9 4.0 
West Newton, Pa.°...... 15; 16, 24 1.38 4.7 
Muskingum River. | | 
Zanesville, Ohvo......... 70 20 22.4 | 24 6.5 4/ 13.8 
Tennessee River. | 
Knoxville, Tenn......... 614) 8.9 0.7 | 4.0 
Kingston, Tenn ....... 10.1, 27 0.6 | 6 | 5.2 
Chattanooga, Tenn...... 420 33 18.2 | 27 2.6) 6} 9.1 
Bridgeport, Ala ........ 39 «14.8 2s 1.3) 68) 7.2 
Florence, Ala............ 20) 16 13.8 | 20, 28, 29 1.4) 10; 7.8 
Johnsonville, Tenn...... | 21) 2.1 24 3.1 10,11 | 15.5 
Clinch River. | 
Speers Ferry, Va......... 156 5.2 26 0.2 3.4) 1.7 
Clinton, Tenn ...........- 46; 14.5 8.4 8.9 
Wabash River. 
Mount Carmel, Ill ..... . 50 15 21.8 31 2.6 3 | 12.9 
Red River. 
Arthur City, Tex........-| 688 lone: 
Fulton, Ark.............| 5665 28 13.8 24 5 11 | 6.6 
Shreveport, La........... _ 449 29 12.0 27-29 1.2 8-13 | 5.6 
Alexandria, La.......... 139 83 19.0 25 | 8 12; 8.2 
Atchafalaya Bayou. 

Melville, 100*, 31 30.3 81 14.3 1,14 19.9 
Ouachita River. 
Camden, Ark...........+ 340 39 7 2 866.0 5 | 22.4 
100 40 «33.8 31 9.1 8 | 19.8 

Yazoo River. 
Yazoo Citv, Miss......... 80 25 21.7 31 5.2 14 | 13.0 
Chattahoochee River. | 
Columbus, Ga............ 140 20 6.3 29 | 0.7 12,13 | 1.9 
Flint River. 21-23, 
Cape Fear River. " 
Fayetteville, N.C........ 100 «14.0 27 3.3 12| 4.8 
Columbia River. 
Umatilla, Oreg .......... 270 25 5.5 2 2.7 4.1 
The Dalles, Oreg......... 166 1 2.7 31 
Willamette River. 
Albany, Oreg 99 | 2 8.8 5.7 
Portland, Oreg .......... 10 15 8.5 1) 2.6 31 5.6 
Edisto River. 
75 38 1 2.9 20-24 | 3.2 
James River. } 

Lynchburg,Va. .........- 257 2.8 17 0.2 1.4 
Richmond,Va........... 110 > 1.9 20 —0.1 4-12 0.6 
Alabama River. | | 
Montgomery, Ala........ 35 13.8 29, 30 0.9 10,11 4.4 
212 3 «(15.4 31 0.8 q 4.9 

Coosa River. 
225 30 14.6. 27 | 1.3 7-10 4.4 
Gadsden, Ala‘4........... 144 +18 15.4 28 0.7 7-10, 4.6 

Tombighee River. 
Columbus, Miss.......... 285 33 21.5 | 2 —0.5 10 | 13.9 
Demopolis, Ala.*........ 155 35 45.4 31 4.8 11 | 26.1 
Black Warrior River. 
Tuscaloosa, Ala.......... 90 38 43.5 7 4. 10,11 | 17.2 

Pedee River. 

Cheraw, 145 27 12.0) 27 1.0 27 

Black River. 

Kingstree, 8.C........... 60 12 5.6. 3 3.2 21-23 | 4.2 

Lumber River. 

Fairbluff, N.C.......0... 10 6 2.1 31 0.6 19-22, 1.3 

Lynch Creek. 

Effingham, 8S. C .......... 35 12 5.8 | 2 3.4 20,21 4.1 
Potomac River. 

Harpers Ferry, W. Va... 170 16 7.5 | 24 1.3 10 3.6 
Roanoke River. | 

Clarksville, Va.......... 155 12 0.3 | 26 0.1 1-24,30,31) 0.1 

Sacramento River. j 

Redbluff, Ca] ....... a 241 23 1.2 15 0.4 30,31 0.8 

Sacramento, Cal... ..... 70, «10.7 89 9.2 31 10.0 

Santee River. | | 

St. Stephens, 8. C........ 3; «612 7.1) 31 1.1 21,22 | 29 
Congaree River. | 
Columbia, S. C........... 37; 4.8 26 1.2 35) 1.7 
Wateree River. } 
OF 45 24 13.5 | 27 2.7 14, 4.9 
Savannah River. 
Augusta, Ga ............. 130 32 16.7. 5.9 5,9) 7.5 
Susquehanna River. 
Wilkesbarre, Pa.......... 178 14 17.9. 16 2.0 2-18 | 5.2 
Harrisburg, Pa........... 70| 17; 10.5 | 1.9 5,6| 5.2 
Juniata River. 
Huntingdon, Pa......... 80 24 7.0 | 23, 3.6 6,7 | 4.7 
W. Br. of Susquehanna. 
Williamsport, Pa........ 35 20 9.9 | 24 ye 8,4) 4.9 
Waccamaw River. | | 
40 2.1 | 1,31 | 0.8 12,13; 1.4 
| 
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SPECIAL CONTRIBUTIONS. 


atinum Group: Platinum, Palladium, Iridium, ium, 
(Dated March 7, 1898.) | 818. Washington, 1897. 
Anales de la Oficina Meteorologica Argentina par su Director Studier over Planternes periodiske Livsyttringer. I. Om antag- 
Gualterio G. Davis. Tomo XI. 4° P. 502. Buenos Aires, 1897. onistiske Virksomheder i Stofskiftet, saerlig under Modning og 


Annalen der Schweizerischen Meteorologischen Central-Ans- Hvile, af W. Johannsen. 4°. P.117. Copenhagen. 1897. D. 
stalt, 1895, Der Schweiz. Meteorolog. Beobach. Zweiunddreissig- K lL. Danske Vidensk. Selsk. Skr., 6 Raekke, natur-vid. og. Math. 
‘The Barometrical Determination of Heights, A Practical Method 

Annals of the Cape Observatory. Vol. III. The Cape Photo- of Barometrical Levelling and Hypsometry for Surveyors and 
graphic Durchmusterung for the Equinox, 1875, by David Mountain Climbers. By F. J. B. eiro, Surg. U. S.N. 12° 
Gill, H. M. Astronomer at the Cape, and J. C. Kapteyn, Profes- P. 28. New York. 1898 , . U.S. N. A 
sor of Astronomy, Groningen. 4”. P. LXVIT, 649. London, 1896. 1... Floods of the Mississippi River, including an account of their 

Annuaire de l'Observatoire Royal de Belgique, 1898, 65e année. principal causes and effects, and a description of the levee system 
12°. P. VIII, 447. Bruxelles, 1898. and other means proposed and tried for the control of the river, 

Annual Report of the [U. S.] Lighthouse Board to the Secretary of | with a particular account of the great flood of 1897. By William 
the fa + ga Bae the fiscal year ended June 30, 1897. 8°. P. 218, Starling. 4°. P.57. New York. (Reprint of articles in Engi- 


charts 16. ashington, 1897. — News, New York, of June 30, April 22, 29, and July 1, 
Annual Report of the Central Meteorological Observatory of 897.) ‘ 

Japan for the year 1895. PartI. Meteorological Observations in The Proceedings and Transactions of the Nova Scotia Institute of 

Japan. 4°. P. 207. Tokio. or alifax, N.S. Session of oe OVE ol. IX. (Being 
Experimental Undersokning of den Ventilerade Psykrometern af| 0. Ii of new series.) Part 3. 8°. P. CVI, 290. Halifax, 


897. 
Aron Svensson. 8°. P. 26 and plate. Stockholm, 1896. Re- S. Coast and Geodetic Surve 
- - , kad Ba . 8. y Catalogue of Charts, Coast 
print from Bihang till k. Svenska Vet. Akad. Handl. - 21, | Pilots, and Tide Tables, 1897. 8°. P.140. Washington, 1897. 


Afd. 1. No. 5. uU S. Department of Agriculture. Bulletin 48. Office of Experi- 
Fenologiska iakttagelser vid Framnas aren 1877-96, af Axel Arnel. ment Stations. Report to Congress on Agriculture in Alesha. 
8°. P.6. Reprint from Ofversigt af Vet. Akad. Forhand. 1896. including reports by Walter H. Evans, Benton Killin, and 
No. 10. | Sheldon Jackson. Prepared under the supervision of A. C. 
Jahrbuch der Erfindungen. Begriindet, von H. Gretschel und H. | True, Director of the Office of Experiment Stations. 8°. Wash- 


Herzel, Herausgegeben von A. Berberich, Georg Bornemann | ington. P. 36, 23 plates. 
und Otto Muller. Dreiunddreissigster Jahrgang. 12°. P. 384. sdiiaaiiness 
Leipzig, 1897. CLIMATOLOGICAL DATA FOR JAMAICA, W. IL. 


Jersey. Observatoire St. Louis. Bulletin des Observations Me- , 
toaveleniquse, 1894, 1895, 1896, 1897. 4°. St. Helier, 1895, 1896,| Through the kindness of Mr. Maxwell Hall, of Montego 


1898. Paris, 1897. Bay, Jamaica, the meteorological service of that colony has 
Klima-Tabellen for Norge. III Luftens Fugtighed. H.Mohn. 4°. | acceded to the request of the Editor for the prompt commu- 
P. 11. Kristians, 1807. _ | nication of an abstractof the very interesting climatological 
records of that highly important West Indian service. The 
Pe XIV 56 Bangalore, 1897. climatological summary for January, 1898, furnished by 
Ministre des Travaux Publics [France]. Observations surles Cours Mr. Hall, through his assistant, Mr. Robert Johnstone, of the 
a'Eau et la Pluie centralisées pendant l’année 1896, sous la direc- Meteorological Office, is reproduced in the following table. 
For descriptive details of the stations and instruments see 
Ingénieur des Ponts et Chaussées. 2°. P. 14. Versailles, 1997. | XXV, pages 308 and 356. 
Ministére des Travaux Publics [France]. Résumé des Observations Jamaica, W. I., climatologicat data, January, 1088. 
Centralisées par le Service Hydrometrique du bassin de la Seine | : | | 


ndant l’année, 1896, par M. Bibinet, Ing. des Ponts et Chaussées. 

°, P. 56. Versailles, 1897. 
Ninth Annual report of the Rhode Island Experiment Station, 
1896, 8°. P. XIX-380. Providence, 1897. | 
Observations and Researches made at the Hongkong Observa- | | 
tory in the yerr 1896. By W. Doberck, Director. 4°. P. 196, 2. na 


plates. Hongkong, 1897. Latitude .......cseeeceeeeeeeeees 1 
Observazione Astronomiche e Fisiche sull’asse di relazione e | 


sulla topografia del Pianeta Marte fatte nella reale s la di Te eee: 29. 
Brera in Milana cell’Equatorialle di Merz (Opposizione del 1886.) | barometer} 
Memoria Quinta. G. V. Schiaparelli. 4°. P. Tav. ITI. | 
Roma, 1897. Reale Accademia Dei Lincei. Anno. CCXCIV. | Mean temperature | 
Om 1.4—Azthinderivat af N. A. Langlet. 8°. P.27. Stockholm, Mean of maxima........-....-. ...0+. 
1600, Bihang till K. Svenska Vet. Akad. Handl. Bd. 22. Afd. | Mean of 
II. Highest maximum.............. 87 
On some Nuclei of Cloudy Condensation, by John" Aitken. | Lowest 
Trans. Roy. Soc. Edin. Vol. XXXIX. Part I. ‘No.3. 4°. P. 25, Mean dew-point} 
and plate. Edinburgh, 1897. | sean relative humiditys? ™-|------ 83 
Oversigt over Luftens Temperatur og Nedboren i Norge i Aaret, 
1896. Meddelt ved det. Meteorologiske Institute. 8°. P. 20, , Monthly rainfall (inches) ...... 1.98) 0. 
Kristiana, 1897. Average daily wind movement. ...... \275.2 
U. 8. Commission of Fish and Fisheries. Report of the Com- | Average wind direction 2 =. i. i 
for the year ending June 30, 1897. 8°. Washington, 12.6 
1898, .171. | 3p.m 11.0 | 13.3 
Report of the Imperial Russian Geographical Society. Vol. 
PXXXIIL 1897 Part IV. 8°. St. Petersburgh, 1897. Average 
Report of the Meteorological Service of the Dominion of Canada, 7 a. m1 Middle clouds ....| 2.0 
R. F. Stupart, Director, 1890. 8°. P. XLVI, 322. Ottawa, 1895. Upper clouds.... | 0.9 
Also report of same service for 1895. H 
Royal Society of London. Philosophical Transactions, Series A. > 
Vol. 187, 188, 189. London, 1895, 1896, 1897. 4°. P. 750, 661, 311, 


respectively. 
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Mexican data for January, 1898. 


a. perature 
23 Tem 23 direction. 
Stations. ao —| Be 
Feet. | Inch. | OF.|°F.|° F.| & | Inch. 
Aguas Calientes...... 6,119 | 23.94 75.7 | 31.5 | 57.6 30 | 0.00 | s w 
Arteaga 77.4 | 24.8 | 57.4 |....-. 0.00 
Barousse (Coahuila) | 5,414 |....... 80.2 | 24.3 | 58.5 |...... 7 ee See 
Durango (Sem)....... 6,241 | 24.04 80.6 | 31.5 | 56.8 5B | 0.00 |........6. w. 
5,934 | 24.31 | 78.6 | 27.0 | 57.7 4 0.00 | sw. 
Magdalena (Sonora).| 4,948 |....... 7.56 | ne. ne. 
Mazatlan (Cinaloa)..| 2% | 29.98 | 78.1 | 56.3 | 67.3/| 75 0.00| nw. sw. 
Merida (Yucatan) ... 50 | 30.05 | 95.4 | 51.4 | 75.2 | 63 | 0.26 | ese. se. 
Mexico (Obs. Cent.)..) 7,472 | 23.08 73.9 | 28.4 | 55.0 49 | 0.00 | e. 8. 
Morelia (Seminario)..| 6,401 | 23.99 | 80.1 | 34.2 58.8 57 | 0.00 | sw. w. 
O@XACR 5, 164 | 25.10 | 84.9 | 36.1 | 61.2 | 0.00 | nw. ne. 
Puebla (Col. Cat.) ....| 7,112 | 28.96 | 74.5 | 26.1 156.3) 54/0.00/ ne. 
Parros (Coahuila) ....| 3,986 |.... .. 76.6 | $8.5 | 66.6 |...... 
Saltillo (Col. 8. Juan)) 5,399 | 24.84 | 79.2 | 26.4 61.0 4 0.00) 5. sw. 
San Luis Potosi ...... 6,202 | 24.16 | 73.8 | W.4 56.8 56 0.00) sw. w. 
Silao (Guanajuato)..| 6,063 | 24.30 | 74.5 | 38.5 59.5, 55 0.00) w. w. 
Torreon (Coahuila) ..| 3,720 |.. .... 81.1 | 27.5 50.2 )...... 
78.3 20.3 | 61.5 |...... DED cove 
Zacatecas...........+ 8,015 | 22.52 | 78.8 | 28.4 | 55.6 55 (0.00 | sw. w 
Zapotlan (Seminario) 5,078 84.4 39.0 63.0 53 0.00 | sse. sw 


THE TORNADO OF JANUARY 12, AT FORT SMITH, ARE. 
By J. J. O'Donne vt, Weather Bureau Observer. 
(Dated February 21, 1898.) 

From the very full notes on this tornado reported by Mr. 
O’Donnell, the Editor has made the following extracts: 

On January 8, over the central Pacific Slope, an area of 
high pressure extended eastward over the southern Plateau 
and the Platte Valley to the Missouri River, southern Iowa, 
and Kansas. By the morning of the 10th a low area ex- 
tended over the southern Pacific Slope, the Salt Lake, and 
Rio Grande valleys, and a secondary low prevailed in the 
neighborhood of Dodge City, Kans. The latter continued 
deepening, and on the morning of the 11th appeared as a 
storm center over southern New Mexico, inclosing the iso- 
therms of 40 and 50, the path of movement of the center 
being about halfway between the inclosed isotherms. In the 
Northwest a low also appeared ; there were thus two areas of 
low pressure with an intervening high. North and west winds 
with falling temperature prevailed on the west, but south and 
east winds with rising temperature on the east side, with 
cloudy weather and some rain. By 5 p.m. of the 11th the 
barometer had fallen 0.30 in front of the advancing storm 
center, but at Fort Smith the fall was only 0.12, and at Little 
Rock 0.10. The minimum at Oklahoma occurred at 5:30 p. 
m., and then rose until 8 p. m., but at this same time the 
barometer was falling rapidly at Fort Smith and at Little 
Rock. It is probable that the area of falling barometer 
either remained stationary or moved eastward, as Shreve- 
port reports a maximum wind velocity of 36 miles at 7:55 
p- m., whereas the maximum at Fort Smith, up to 8 p. m., 
was only 13 miles from the east. The change of wind at 
Oklahoma, from south to north, was probably contempo- 
raneous with the rise in pressure, the beginning of the fall in 
temperature and the development of the thunderstorm. At 
this time, 6 p. m., the echelon movement of the clouds, with 
the bluish-green color, was first observed at Fort Smith; 
probably similar contemporaneous phenomena occurred else- 
where along the axis of thestorm center. At 8 p.m. ull sta- 
tions in front and on the east of the storm’s center or axis 
reported precipitation, and at many of them thunderstorms 
with maximum wind velocities of over 25 miles per hour, 
but at Fort Smith (and within 50 miles distance, so far as 
could be ascertained ) no rain whatever had fallen. At South 
McAlester, Ind. T., on the Choctaw Railroad, 80 miles west- 
southwest of Fort Smith, rain began about 9 or 9:30 p. 
m., according to Judge Clayton, with lightning, which con- 
tinued into the night; the air was then very sultry. About 
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11 p.m. the tornado cloud was observed in the air between 
Hartshorne and Alderson, Ind. T. (therefore 20 miles nearer 
Fort Smith), by persons who fled to their tornado cellars. 

At Fort Smith, at 5:15 p. m., the cumulo-stratus clouds 
were moving rapidly from the south and southwest, mingling 
in the usual manner of such clouds, while the eastern horizon 
was obscured by stratus. Shortly after 6 p. m. these cumulo- 


__| stratus had changed somewhat in color, from dark gray to 


bluish-green, being inky black on the edges and but slightly 
mottled in the center. As the night approached the bluish- 
green became deeper, the inky spots became larger, the tex- 
ture was more compact, the movement and direction re- 
mained the same, and there was no appearance of a funnel 
at that time. 

At 8 p. m., while observing the clouds, the wind vane 
veered to the south with a jerk that almost wrenched it from 
its support, but immediately backed slowly to east and re- 
mained steady; the clouds were a sheet of unbroken stratus 
moving from the west, and seemingly lower than before. 

At 9 p. m., when changing the thermograph sheet, the wind 
was still steady from the east; intense darkness prevailed in 
the west and north; some stars were to be seen in the east, 
showing that the sky in that quadrant was lightly obscured ; 
not a trace of lightning anywhere. 

At 9:35 p. m. the first lightning was observed, very low in 
the southwest horizon; it spread toward the south and the 
west, and by 10 p. m. reached an altitude of 50°. 

At 11:10 p.m. the first thunder was heard, coming from 
the southwest; then, at intervals of six or seven minutes, it 
was repeated until the tornado struck the city. At no time 
was the lightning fierce nor the thunder loud; the lightning 
was always weak and distant, considering its quantity. 

About 11:30 p. m. the lightning became more concentrated in 
the southwest, the flashes, radiating fan-shaped from a center 
in luminous beams, reaching to the zenith. Until midnight 
frequent sheet lightning illuminated the whole southern and 
western sky, exhibiting dense masses of broken cumulo-stratus 
clouds, meeting and uniting as they passed rapidly eastward. 

As the clock was striking midnight and the office was about 
to be locked up, the barometer reading 28.846, actual, the wind 
south, not a drop of rain having fallen, the air feeling sultry 
and very damp, and while the book of mean pressures was 
being examined for comparative harometer readings, a gurgling 
noise was heard, like water rushing out of a hottle, followed 
immediately by a rumbling, such as that made by a number 
of heavy carriages rolling rapidly over a cobblestone pave- 
ment, and finally like a railroad train. These three noises 
appeared in this order of succession; each was distinctly dif- 
ferent and clearly distinguishable from the other. This noise 
or roar is entirely peculiar to itself, though resembling those 
just mentioned, and is always recognizable as the “tornado 
roar.” About two seconds elapsed between the first roar and 
the rattling and quivering of the office window by the wind 
and the terrific driving rain which at once forced itself in 
between the frame and the sash, at the top, the bottom, and 
the sides, and flooded the office. The book of means was laid 
aside and the observer went to the landing in the large sky- 
light on the roof of the observatory, whence he saw the tor- 
nado cloud 450 feet distant to the southward, a twisted black 
mass of two clouds, accompanied by lightning from the upper 
parts of the clouds. The lightning was a continuous series of 
flashes of a pale yellowcolor; the noise of the thunder sounded 
like the muffled beating of a number of drums within the cloud. 
The clouds appeared like inverted siphens, each curved over 
downward from the right or left hand side of the cloud, 
respectively, to the center, where they came in contact with 
each other and twisted about one another downward to the 
ground, being narrowest about 40 feet from the ground and, 
probably, about_100 feet high. 


—— >. 
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The tornado cloud was seen emerging out of the National 
Cemetery and passing by the United States post office and 
the county courthouse. In its passage through the cemetery 
it uprooted forty trees, lifted the iron flagstaff, although em- 
bedded in solid granite, snapped to pieces the 1-inch wire 
cable guy of the staff, lifted bodily from its base 500 feet of 
12-inch brick wall 43 feet high, and demolished the keeper’s 
residence. In its passage through vacant property to the 
principal business street it passed over the residence of Mrs. 
Mivelaz, the brick walls of which burst outward with a loud 
explosion, undoubtedly due to the low air-pressure at the 
center of the tornado; a similar fate befell a frame building. 
Farther on, and on the left-hand side of the tornado track, a 
two-story stone building was demolished and a three-story 
brick building was carried entire 25 feet away from its 
foundation. Thirty-three persons were killed outright and 
nineteen subsequently died from their injuries; forty-four 
others were seriously injured. 

As far as can be learned, the tornado descended to the 
ground first in the mountainous country near San Bois, in the 
Choctaw Nation, 100 miles southwest of Fort Smith; crossed 
the Arkansas River three times, viz, at the mouth of Cache 
Creek, at a point near Fort Smith, at a third point beyond 
Fort Smith, four miles east of Van Buren. At Belmont in 
the eastern part of Crawford County, 20 miles northeast of 
Fort Smith, it was observed ascending and disappearing in 
the air. 

The passage of the tornado cloud was actually observed 
during about six seconds by the observer at Fort Smith, dur- 
ing which time it traveled about 700 feet, passing in front 
or south of his office at 12:08 or 12:09 a. m., at which time 
the extreme wind velocity was 60 miles from the southwest, 
while the maximum or average velocity during five minutes 
was 48 miles. The rainfall lasted four minutes, from 12:07 
to 12:11 a. m., January 12, and amounted to 0.38, as found in 
the gauge. At 12:40 a. m. not a cloud remained visible in 
the sky except a bank of stratus in the western horizon. 
The directions in which the débris were thrown are given 
by Mr. O’Donnell in detail. Nearly everything within 300 
yards of the central path was thrown from either side 
toward the center. The only movement that was not fre- 


quently shown was from the northwest. The general trend 
of the central path was almost exactly from west to east, in 
its passage through the city of Fort Smith. The area of de- 
struction, and apparently the force of the wind, was greater on 
the south or right-hand side than on the north or left-hand 
side. The damage to property was very light at distances ex- 
ceeding 400 feet on the south side and 250 feet on the north 
side. The total damage to property is estimated at $450,000. 
The Weather Bureau Observer, standing within the skylight, 
on the roof of the Observatory, 54 feet above the ground and 
450 feet north of the central portion of the track, could see 
on a level with his eye and higher up, objects flying out of 
the cloud toward the north and west. The testimony of 
those who live on either side of the tornado path confirms 
the conclusion that the precipitation was heavier on the south 
than on the north side. 

The readings of the barometer were: 11th, 8 p. m., 28.846, 
and the same at midnight. At 12:45 the barometer read 
29.010. The lowest pressure, as deduced by correcting the 
barograph record, was apparently 28.67, but as the barograph 
clock had unfortunately become disordered a few days before 
there is no record of the time of this minimum. This de- 
pression could not have lasted more than a minute; it occurred 
in the midst of a general depression of about 0.80 which had 
continued since 4 p. m. of that date. The collapse of the 
dwelling of Mrs. Mivelaz, which was about 200 feet south of 
the center of the path, is the principal evidence of a decidedly 
sudden local diminution in pressure. 

The anemometer record shows that the extreme velocity of 
60 miles within a minute also occurred at 12:08 or 12:09. 

The corrected thermograph record shows a fall from 73° at 
midnight to 62° at 12:10 a. m. of the 12th, but this fall may 
easily have been due to the wetting of the dry bulb by reason 
of the high winds at that moment. On the other hand, this 
may also represent the lower temperature of the rain and va- 
por within the cloud, a few hundred feet north of the central 
tornado. Some of the débris from the tornado seems to have 
been found the next day at Ozark, Ark., 30 or 35 miles dis- 
tant, toward theeast-northeast. Another tornado occurred an 
hour previous, i. e., at 11 p. m. of January 11, at Aima, 
Crawford Co., Ark., 20 miles northeast of Fort Smith. 


NOTES BY THE EDITOR. 


MOUNTAIN STORMS. 


A correspondent, Mr. L. D. Woodfill, Highhouse, Fayette 
Co., Pa., asks the following questions. Any informaticn will 
be thankfully received : 

In this part of the country, near Uniontown, Pa., we always hear a 
loud roaring, as of great winds, from six to twelve or sixteen hours 

receding a mountain storm. During this roaring, which appears to be 
in the mountain, 6 miles off, it is almost a perfect calm here. What 
is the cause? Iam told that this phenomena only occurs in the south- 
west part of Fayette Co., Pa. 


A circular letter addressed to the Editor of the MonTHLY 
Weartuer Review by Dr. George Waltemath of Hamburg, 
requested that observations be made on February 3 for the 
purpose of discovering whether or no any small, round, black 
spot could be seen crossing over the sun’s disk, correspond- 
ing to the hypothetical small moon or large meteoric body 
which Dr. Waltemath thinks must exist, circulating around 
the earth in about one hundred and seventy-seven days or a 
little less than six months. Although there could be no 
rational expectation of the existence of such a body, yet, as 
the observations were easy to make and would afford an ab- 


solute confirmation or refutation of this new theory, the 
Editor requested Professor Bigelow to allow the use of his 
4-inch telescope, for the purpose of the search. The same 
glass had been used by Mr. R. H. Dean in observing the 
transit of Mercury, November 10, 1894, when, as now, it was 
arranged so as to cast a well-defined image of the sun about 5 
inches in diameter, upon a sheet of white paper, at the rear 
of a photographic camera box. The definition was suffici- 
ently clear to allow an object, whose apparent diameter is 5 
seconds of arc, to be distinctly seen. In addition to cursory 
observations by Professor Bigelow and the Editor, a more 
careful examination was made at 12 noon, 1, 2, 3,and 4 p. m., 
by Mr. Dean. The day was clear and the atmosphere very 
favorable but no sunspots or other objects were seen on the 
projected image of the sun. 

With regard to the corresponding observations of the tran- 
sit of Mercury, November 10, 1894, Mr. Dean had at that 
time reported— 


The first appearance of the image as a clearly defined black spot on 
the west limb of the sun’s projected image was at 10h. 57m. 50s., 
seventy-fifth meridian mean time. The entire image was visible at 
10h. 59m. 0s. At the close of the transit there was no light between 
the edge of Mercury and the edge of the sun at 4h. 9m. 15s., but it 
wavered until 4h. 10m. 0s., when the two edges were clearly in contact 
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and so remained until 4h. 10m. 50s., when a cloud obscured the image 
and prevented further observation. The times were carefully deter- 
mined by comparison with the noon signal on the Navy Department 
building which can be seen from the Weather Bureau building. 

As the diameter of Mercury during its transit in 1894 was 
about 10 seconds, and as no spot was seen by Mr. Dean on 
February 3, 1898, we must infer that the small moon required 
by Waltemath’s theory does not exist. 

Dr. Waltemath states that: 

One hundred and six anomalistic rotations of the new satellite are 
almost exactly equal to the 35-year period in climatic changes estab- 
lished by Professor Bruckner, and that, therefore, the existence of this 
satellite may have an especial interest to meteorologists. 

On this point the Editor must differ with him inasmuch 
as we can not see any reason why either the small hypotheti- 
cal or the large and actual satellite of the earth should have 
any appreciable influence, at the present time, upon our 
meteorology. 


RECENT EARTHQUAKES. 


December 29, 6” 32” 43° a. m., Port au Prince, Hayti, W. I 
Prof. T. Scherer reports as follows: 

A severe earthquake was experienced at Port au Prince last- 
ing one minute and thirty-one seconds. The following are 
the conclusions to be drawn from the curves traced by the 
Secchi seismograph at the meteorological observatory of the 
College of St. Martial. 

Theentire phenomenon consisted of five consecutive shocks, 
the total duration of which was forty-eight seconds, and of a 
series of feeble movements very perceptible to an attentive 
observer. The first shock lasted eight seconds, it began from 
east-northeast and ended from west-southwest. The vertical 
component was quite strong at about the fifth second. The 
movement immediately began with more force in the hori- 
zontal direction and less in the vertical; this lasted eleven 
seconds, and the direction from which it came was more to- 
ward the east. The third shock lasted three seconds, and was 
characterized by a very regular oscillatory movement. The 
fifth shock was the strongest, lasted ten seconds, began from 
the northeast, and died away in the southwest, with a vertical 
component that was scarcely appreciable. All the other 
movements, after the forty-eighth second, were feeble, with 
the same horizontal direction. During all this time the seis- 
mic pendulum described ellipses in the sand whose major axes 
varied from northeast through the south to southwest. The 
Bertelli microseismometer was for a long time agitated and 
finally maintained a north-south direction. 

The same earthquake was felt in the neighborhood of Port 
au Prince and with the same features. It seems to have been 
very violent in the interior of theisland of Dominica. 

January 1, 5:15 a. m., Peachland, Cal., earthquake, vibra- 
tion east and west; duration, 2 to 3 seconds. 

llth, Lakeside, Wash., slight shocks of earthquake. 

13th, Laramie, Wyo., slight shock of earthquake about mid- 
night, duration about fifteen seconds. 

14th, Lakeside, Wash., slight shocks of earthquake. 

15th, Lakeside, Wash., slight shocks of earthquake. 

‘ 26th, Helena, Ark., 7:35 p. m., slight earthquake, no serious 
amage. 

Prof. Edward W. Morley, of Adelbert College, Cleveland, 
Ohio, and Prof. C. F. Martin, of the Weather Bureau at 
Washington, report that no earthquakes disturbed their re- 
spective seismographs during January. 


THUNDERSTORMS IN CALIFORNIA. 


Mr. Barwick has called the attention of the Editor to an 
article on the above subject that had been overlooked by him 
in preparing his notes for the WearHer REvIEW 
for December, 1897, page 539. This article is by Mr. John D. 


Parker, and calls attention to the infrequency of thunder- 
storms in southern California. (See the American Meteoro- 
logical Journal, June, 1895, Vol. XII, page 51.) Among other 
things, Mr. Parker says: 


The Weather Bureau has reported only two electrical storms at San 
Diego during the past sixteen years. One of these occurred on August 
27, 1894, and it may be taken as a type of all the electrical storms in 
this region. On that day there prevailed a close, sultry atmosphere, 
with a stoppage of the sea breeze, replaced by fitful currents of hot air 
from the desert, and a filmy vapor cast a slight veil over the face of 
the sun. About midday the observer at San Diego, from the roof of 
his building, saw far to the south fifteen or twenty very small thunder- 
heads, appearing conical above, with flat bases. These thunderheads 
moved slowly northward along the San Jacinto mountain range, and 
arrived —- San Diego about sunset, where, by the enlargement of 
the visual angle, they seemed to fill the whole heavens with black 
masses of cloud. The edge of this Sonora brushed by San Diego that 
evening, with an electrical display which was quite vivid in the 


mountains. 
* 7 * * * * 


Lightning sometimes plays a little among the clouds far out over the 
ocean, and occasionally thunder mutters in the mountains, but the 
Weather Bureau reports that duriug the last sixteen years not a single 
thunderstorm arising from general cyclonic action has occurred at San 
Diego. The thunderstorms of this region are Sonoras, that move north- 
ward two or three times a year from Sonora and contiguous regions, 
where they originate. They seem to be formed, like ordinary thunder- 
storms, from vapors evaporated from the Gulf of California and regions 
lying adjacent, and, moving northward along the San Jacinto Range 
on both sides of the mountains, exhibit electrical displays until their 
forces are exhausted and they are dissipated. 


The explanatory hypotheses suggested by Mr. Parker in the 
rest of his article are suggestive and interesting, but need a 
further elaboration before arriving at a satisfactory solution 
of the problem. 


SNOW ROLLERS. 


Mr. T. B. Jennings, section director, in his report of the 
Kansas section for January, says: 

A decidedly unusual phenomenon occurred in Saline County during 
the snowstorm on the l4th, which would indicate that the conditions 
which produce hailstorms in warm weather may prevail in cold weather, 
the temperature for the day ranging between 34° and 25°. Over a 
narrow belt about 12 miles long, extending from southeast of Bavaria 
to north of the Saline River, late that evening, a fall of snowballs oc- 
curred, ranging “from the size of baseballs to half-bushel measures.” 
They do not seem to have been hard, yet they were still to be seen 
scattered about the fields by persons who went out the next Sunday, 
the 16th, to view them. 


As freshly fallen snow is often rolled into balls and cylinders 
by a gentle wind, we presume that the balls in Saline County 
may have been a case of “ snow rollers.” 


BRIGHT METEORS. 

Notices in the daily press have been published with regard 
to a bright meteor observed at 1 p.m. at San Jose, Cal., by 
Mr. Paddington of the Lick Observatory. It was seen in the 
west at an elevation of about 8° above the horizon, moving 
rapidly toward the north in a path slightly inclined toward 
the earth. It increased in brightness along its course and 
disappeared suddenly in a clear sky. 

Reports of a great meteor seen at Dubois, near Boise City, 
Idaho, about January 25, have been received, but no reliable 
details are given. 

NOTES FROM THE REPORTS OF STATE SECTIONS. 
MONTANA. 


Mr. Walter A. Clark, of Choteau, Mont., proposes to experiment with 
the box kite for carrying up the cold wave, or norther, flag signal. 

The Secretary of Agriculture has directed that the voluntary observ- 
ers and the Climate and Crop correspondents of the Weather Bureau 
be included among those to receive the seeds gratuitously distributed 
by the Department. 

Mr. Coe, of Kipp, Mont., says: ‘“ Probably there is no locality in the 
Western States where the chinook phenomena are so prettily illustrated 
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as at this station. Lying due west isan extensive ravine about 30 miles 
long, reaching from the foothills to the summit of the main range of 
the Continental Divide. Within the confines of this great canyon are 
three lakes, i length from 1 to 3 miles in extent, the upper 
lake being about 1,000 feet above the lower. When a chinook is blow- 
ing, a billowy mass of vapor hangs over the upper lake like a great 
mass of cotton, white, unchanged in form, unvarying in shade, for 
hours atatime. It isa very beautiful spectacle and is known as the 
“white flag of the chinook.” 


NEVADA. 

Mr. Charles G. Fogg, of Silver Peak, Nev., reports ‘‘On the 29th, 
Pogonip all over the valley.” 

In general, the Section Director, Mr. R. F. Young, notes that 
an area of high pressure, clear, cold, dry air, with light winds 
from the north, prevailed throughout the month, with more 
frost than usual. These are the conditions that favor the 
Pogonip, which is a mist of ice crystals or frozen fog and 
very injurious to the health of men and animals. Some re- 
marks on the Pogonip will be found in the MonrHLy WEATHER 
Review for February, 1894, Vol. XXII, page 77. We should 
be glad to publish a special study of the Pogonip in any one 
of the valleys of Nevada. 

ARKANSAS, 


The detailed report of the Fort Smith tornado and that of 
the Crawford County tornado will be found in the January 
report of the Arkansas Section. 


NEW ENGLAND. 


A detailed account of the snowstorm and resulting dam- 
age in New England on the 25-26th and on the 31st will be 
found in the report of the New England Section. The bliz- 
zard of January 31-February 1 was comparable with that of 
March, 1888, and December, 1872, and January, 1867. 


MARYLAND, 


The report of the Maryland and Delaware Section gives an 
account of the establishment of twenty special stations by 
the Maryland State Weather Service, which is now enabled to 
take up profitable lines of research bearing upon the physi- 
ography, climatology, hydrography, forestry, and crops of that 
State. The work will be done in cooperation with the United 
States Geological Survey and the various bureaus and divi- 
sions of the United States Department of Agriculture. The 
p: oblems to be first taken in hand will be “ The influence of 
Chesapeake Bay and of the mountains of Washington County 
upon the crops in their respective vicinities. Four series of 
three special stations each will be established, reaching from 
the water’s edge of Chesapeake Bay inland, and the twelve 
stations will represent the soils devoted to garden truck, 
wheat, corn, and fruit. Eight or more stations will also be 
established in Washington County at different elevations 
upon the mountain slopes, representing the upper and lower 
limits of successful cultivation of peaches. Observations of 
the temperature and moisture of the soil will be made in addi- 
tion to the meteorological observations.” 

One can but hope that important economical results will 
flow from this notable effort on the part of Professor Clark 
and the State legislature to thus extend the work of the State 
service from the mere field of observation over into the field 
of agricultural investigation. Studies of a general character 
in this matter of the relations between climate and crops 
have been taken up by isolated agricultural experiment sta- 
tions,and pretty much all that was known on the subject ten 
years ago was collected by the Editor in his report of June 30, 
1891. The present investigation by Professor Clark is un- 
doubtedly the most extensive that has yet been undertaken 
by any State or Government. 


TENNESSEE. 


In the report of the Tennessee section Mr. H. C. Bate, sec- 
tion director, states that he has on hand a number of the 


earlier copies of these reports and other publications which 
will enable him to supply missing numbers to those who de- 
sire to complete their sets. We are sure that many students 
of climatology, in foreign countries as well as in the United 
States, will gladly avail themselves of this offer. 


SPECIAL SNOWFALL BULLETINS. 


A year ago Mr. Brandenburg, director of the Colorado State 
section of the Climate and Crop Service, initiated a system of 
special reports on the snowfall, which was found very useful in 
forecasting the quantity of water that became available for 
irrigation when the snow melted. We take pleasure in noting 
the fact that Mr. Blythe, in charge of the Arizona section, 
has published a similar special snow bulletin for that State. 
At the close of January there was more snow than usual still 
remaining on the ground at many stations, while others re- 
ported that, although tie snow had disappeared, yet the 
ground was thoroughly soaked, and the cold weather had 
caused the retention of an unusual quantity of water in the 
soil, so that, on the whole, there was a good prospect of an 
abundance of water for agricultural purposes. 

THE ALMANACS AND THE WEATHER BUREAU. 

During the past few months the Editor has noticed a num- 
ber of newspaper paragraphs discussing the relative merits 
of the weather predictions published daily by the officials of 
the Weather Bureau for one or two days in advance, and 
those published by the numerous “ farmers’ almanacs,” pub- 
lished several months, or even a year, in advance, and sold 
in large numbers throughout the country. The predictions 
of the weather, as made by the Weather Bureau, are based 
entirely upon the daily maps that show the actual condition 
of the atmosphere, as reported by reliable observers through- 
out the country. On the other hand, the predictions in the 
various almanacs are founded upon a variety of principles 
among which are the following: 

1. The most conservative and rational almanacs are those 
that compile from the records of many past years a table 
showing what sort of weather has prevailed most frequently 
on the respective days of the year. 

2. The least rational almanacs are those that pretend that 
the weather is controlled by planetary combinations and stel- 
lar influences, therefure, such predictions are properly said 
to be based upon astrology. 

3. An intermediate class publishes predictions based upon 
the probability of spots on the sun, thereby assuming it to 
have been demonstrated that the solar spots control terres- 
trial weather. 

4. The least scientific system of preparing the almanac 
predictions was explained to the Editor many years ago by a 
gentleman whose almanac made the greatest pretentions to 
high scientific accuracy. This gentleman stated that on cer- 
tain days he felt endowed with a certain ability or inspira- 
tion. These were his weather making days, on which he sat 
down, and with the most absolute confidence in the accuracy 
of his work, wrote up the weather for the coming year, con- 
tinuing at the work for a considerable time until the inspir- 
ation seemed to leave him, whereupon he necessarily stopped 
and delayed resuming the work until again filled with the 
spirit of divination. 

Doubtless some almanac makers adopt a combination of 
the four preceding methods but, in general, these seem to be 
the principles most widely recognized in the long-range pre- 
dictions of the almanacs, except only that in all cases the 
authors make free use of a system of generai and rather in- 
definite terms that will apply just as well to a thunderstorm, 
a hurricane, or an earthquake. The warning “look out for 
something very unusual about this time” is, of course, not a 
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meteorological prediction, and not nearly as definite as the our public schools who has not been taught that the stars 
railroad signboard “look out for the engine when the bell and planets have no influence on human affairs. On the 
rings.” other hand, there are some fields of study that are so difficult 
It must be acknowledged that the Weather Bureau has that only a few have time and taste to devote tothem. These 
done wisely in abstaining from any attempt to make long-| may, if one pleases, be called the most profound depths of 
range predictions, based upon any or all of the four methods science, but they are perfectly accessible to every logical stu- 
above mentioned. The method that is actually used in its dent, and a century hence this profound science will have 
daily work has nothing of the absurd profoundity of the become clear to all and will be taught in our schools just as 
astrological method, but is based upon the simplest common _ we now teach that which was unknown in the time of Gallileo t 
sense. The hope of the Bureau, as expressed by General Myer and which is even yet untaught in the schools of Turkey 
in 1871, still continues to be our earnest aim, namely, to so | and China. 
educate every citizen that he may take an intelligent view of In the preceding lines we have had in mind the average or 
the daily weather maps and learn to make his own local normal American citizen, one who believes that two and two 
predictions. are four and that a straight line is the shortest distance be- 
In connection with meteorology in general, and especially tween two points, and all the other axioms and principles of 
weather predictions, there is a popular tendency to make a natural science. On the other hand, we must recognize the 
mistaken use of the word “science.” Knowledge is science fact that there is quite an appreciable percentage of human 
as distinguished from the world of imagination, which is beings who do not accept these principles. These are those 
fiction. Whatever is logical and true may be called scientific, who can demonstrate that the world is flat; that the earth 
but whatever is illogical or untrue is certainly not scientific. does not revolve daily or annually; who believe in squaring 
A map or a survey that gives us an exact picture of the true the circle, in perpetual motion, the Keely motor, and other 


location of every spot on the earth’s surface responds to sci-| incongruities. The philosopher De Morgan has well styled 
entific geography. A catalogue of all the plants and animals 
on the earth or of the stars in the sky constitutes a biological 
or an astronomical survey, and is truly scientific. A series 
of maps of the weather at 8 a. m. daily is a scientific meteoro- 
logical work, and any predictions of the weather that can be 
logically deduced from these maps is a scientific prediction. 
Buta lot of predictions that are said to be deduced in defiance 
of sound logic and with a very imperfect knowledge of the 
laws of nature are fanciful fictions and not scientific, be- 
cause they are contrary to all sound knowledge. Science can 
not possibly go contrary to the truth. Most scientific know]- 
edge is so simple that it is taught in the schools to the 
children. There is nota child of the ten millions who attend 


this class of humanity as “ paradoxers.” They can assent to 
the truth of principles and facts that the rest of the world 
can never indorse; they belong to a different part of the uni- 
verse from that world in which we live, to a place where white 
is black, where yes means no, where a part is greater than the 
whole, where time runs backward, where the material controls 
the spiritual. It is conceivable that the Creator may have 
created many distinct systems of worlds and that the laws 
which obtain in our part of the universe do not hold good 
everywhere. The science that we are studying is simply the 
knowledge of the principles and the facts that belong to our 
part of the universe, where the “ paradoxers” are entirely out 
of place. 


METEOROLOGICAL TABLES AND CHARTS. 


By A. J. Henry, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations | 
making two observations daily and for about 20 others) 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 
ditions as to moisture, cloudiness, movement of the wind, and 
the departures from normals in the case of pressure, tem ra-| 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 

Table II gives, for about 2,700 stations occupied by volun-_ 


tain continuous records, the mean hourly temperatures de- 
duced from thermographs of the pattern described and fig- 
ured in the Report of the Chief of the Weather Bureau, 1891- 
92, p. 29. 

Table V gives, for 26 stations selected out of 104 that main- 
tain continuous records, the mean hourly pressures as auto- 
matically registered by Richard barographs, except for Wash- 
ington, D. C., where Foreman’s barograph is in use. Both 
instruments are described in the Report of the Chief of the 


Weather Bureau, 1891-92, pp. 26 and 30. 


Table VI gives, for about 130 stations, the arithmetical 


tary observers, the highest maximum and the lowest minimum means of the hourly movements of the wind ending with the 
temperatures, the mean temperature deduced from the average respective hours, as registered automatically by the Robinson 
of all the daily maxima and minima, or other readings, as in- anemometer, in conjunction with an electrical recording 
dicated by the numeral following the name of the station; the mechanism, described and illustrated in the Report of the 
total monthly precipitation, and the total depth in inches of Chief of the Weather Bureau, 1891-92, p. 19. 

any snow that may have fallen. When the spaces in the Table VII gives, for all stations that make observations at 
snow column are left blank it indicates that no snow has/8 a. m. and 8 p. m., the four component directions and the 
fallen, but when it is possible that there may have been resultant directions based on these two observations only and 


snow of which no record has been made, that fact is indi-| without considering the velocity of the wind. The total 
ewe | movement for the whole month, as read from the dial of the 


the means of pressure and temperature, total precipitation 
and depth of snowfall, and the respective departures from 
norma! values, except in the case of snowfall. 

Table IV gives, for 26 stations selected out of 113 that main- 


that division can be obtained. 
Table VIII gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 


Table III gives, for about 30 stations furnished by the Robinson anemometer, is given for each station in Table I. 

Canadian Meteorological Service, Prof. R. F. Stupart, director, | By adding the four components for the stations comprised in | 
ee any geographical division the average resultant direction for 
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ceived, and the number of such stations reporting thunder-. 


storms (T) and auroras (A) on each day of the current 
month. 

Table LX gives, for about 70 stations, the average hourly 
sunshine (in percentages) as derived from the automatic rec- 
ords made by two essentially different types of instruments, 
designated, respectively, the thermometric recorder and the 


reports were available. A wavy line indicates the axis of a 
trough or long oval area of low pressure. 

Chart III.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace” is indicated by a 
capital T, and no rain at all, by 0.0. 


photographic recorder. The kind of instrument used ateach| Chart IV.—Sea-level isobars and isotherms, and resultant 
station is indicated in the table by the letter T or P in the} winds. The wind directions on this Chart are the computed 
column following the name of the station. resultants of observations at 8 a.m. and 8 p. m., daily; the 

Table X gives a record of rains whose intensity at some resultant duration is shown by figures attached to each arrow. 

riod of the storm’s continuance equaled or exceeded the The temperatures are the means of daily maxima and minima 
ollowing rates: ‘and are reduced to sea level. The pressures are the means of 
Duration, minutes.. 5 10 15 2 2% 30 3 4 45 5% GO 80 100 120. Sa.m.and 8 p.m. observations, daily, and are reduced to sea 
Rates pr. br. (ins.).. 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.540.50 level and to standard gravity. The reduction for 30 inches of 


In the northern part of the United States, especially in the | the mercurial barometer, as shown by the marginal figures for 
colder months of the year, rains of the intensities shown in each degree of latitude, has already heen applied. 
the above table seldom occur. In all cases where no storm | _Chart V.—Hydrographs for seven principal rivers of the 
of sufficient intensity to entitle it to a place in the full table United States. Sr 
has occurred, the greatest rainfall of any single storm has) Chart VI.—Surface temperatures; maximum, minimum, 
been given, also the greatest hourly fall during that storm. | and mean. Lines of equal monthly mean temperature in 
Table XI gives the record of excessive precipitation at all Ted; lines of equal maximum temperatures (broken) in 
stations from which reports are received. — sw of equal minimum temperature (dotted ) 
also in black. 


RE Chart VII.—Percentage of sunshine. The average cloudi- 

NOTES EXPLANATORY OF THE CHARTS. ness at each Weather Bureau station is determined by nu- 

Chart I.—Tracks of centers of high pressure. The roman | merous personal observations during theday. The difference 
letters show number and order of centers of high areas. The between the observed cloudiness and 100, it is assumed, repre- 
figures within the circles show the days of the month; the sents the percentage of sunshine, and the values thus obtained 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., | have been used in preparing Chart VII. 
seventy-fifth meridian time, observations. The queries (?) Chart VIII.—The total snowfall. This is based on the re- 
on the tracks show that the centers could not be satisfactorily ports from all available observers and shows the depth of 
located. Within each circle is given the highest barometric the snowfall during the month in inches. In general, the 
reading reported near the center. A blank indicates that no depth is shown by lines and areas of equal snowfall, but in 
reports were available. A wavy line indicates the axis of a some cases figures are also given for special localities. 
ridge of high pressure. _ Chart IX.—Depth of snowon ground. This chart is based 

Chart II.—Tracks of certers of low pressure. The roman essentially upon reports from regular and special observers 
letters show number and order of centers of low areas. The and shows the depth of snow lying on the ground at the end 
figures within the circles show the days of the month; the of the month, which is, therefore, the accumulated excess 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., of the snowfall over its loss by melting, evaporation, and 
seventy-fifth meridian time, observations. The queries (?) settling. 
on the tracks show that the centers could not be satisfactorily Charts X-XIII.—These charts present the conditions as 
located. Within each circle is given the lowest barometric shown on the daily weather maps during the progress of the 
reading reported near the center. A blank indicates that no severe storm of January 31. 
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Nore.—The data at stations having no de 


| | Precipitation, i — 
P on, in 
| | inches. | 
| ia | | 
an | EG. 8. 
soe = @ 
z A a | | 
$6.8) 44) 7 4,2 16 40.5) | mw. 6) 12 5.0.15 
6.8/ 52) 7 4,1 + 11 | 9,909 | sw. | 4) 14 5.114 
+ 6.9| 70) 9 12; 2 34 + 2.4 | 12 | 1,493 | sw. | 1 6.3) 0 
+ 6.7 | 12 7/23 27 12 7,M | nw. | 34 sw. | 9 10) 12 6.1) 4 
+ 6.356) 1 + 2.1) 11) 7,014 | sw. | ne. E 5) 125.2111] 
6.8 63 12 2 31 3 + 2.4 11 | 8,344) w. | 66 sw. 11) 7| 13, 5.8) 0 
+ 9.3) | |_| 8 +0.4 6.0 
4.2) 63) 8 | 25 + 1.5 7,310/e. | 38 sw. | 25 8 6.5 6, 
7.0 58) 12 2\+ 5,19 | mw. 33 | 9 15, 6.221] 
1,324/100 108 + 5.4) 62) 9 12 31 6 + 0.7 8, 889 | se. | 48 w. | 4 13) 14 6.5) 1, 
1,190 74 49 9 (3 + 0.1/9 6,405 | se. nw. | 30 14 10 5.0 
103] 2 + 9.1) 45) 9 8 | 22 (m2 — 0.1 | 4,844) nw. 2% | 2% 4) 18 5.0 
1,139 96 164 + 7.7 | 40| 5 1 16 30 7 — 7,529 | nw. | 43) nw. 28 15. 4) 12 4.8 
1,460 50 61 14 | $13.3) 53 3 4 14 | 37 | 22 | 18 4,827 | se. | 36 nw. | 28) 16 11) 4) 3.5 
1.306) 56 67 12 | 116.3 | 47 | 5 -2 12 | 38 0/17 — 7,215 se. | 38 mw. | 3017 10) 4 4.1 
2,494) 46 47 | 41, 2 -14 | 24 12 | 42 | 19 16 0.17 — 7.972 | sw. | 39 sw. | 12 13) 6 4.6 
2,372) 41 49 11 | $11.4) 44| 2 12/ 32/18 15 0.17 — 3,96 s. | 30 w. | 30 14 10) 7 4.5 
88 98 | 5 16) 15 0.20 — | 4.862 | sw. (34 sw. 27 9 12 10 5.4 
3,251) 46 50 10 | + 5.2557) 236) 4/2 14/36) 21 15 0.56 + 4,679 | w. | 36 nw. | 3 15 10 6 4.1 
6,105) 58 60 | -0.1 58) 236 —~9/2% 14/42/19 5 0.48 + 8,539 nw. 49 nw. | 29 14 10) 4.5 
36 —6.2/ 46) 64 3 0.33 — 1,826 | sw. (12 se. | 3018 9) 3.2 
L.. 2,826 43 52 338 387/21 15 0.77 nw. 2 2 6 4 3.6 
| | 1.69 + | 4.9) 
5,200 79 151 + 1.0 63) 341 —3 0.20 — 5,384) 8. 36) nw.| 5 10 17) 4 4.5) 3. 
4,713) 74 81 — 2.2) 67> 2 42 —11 0.69 + 4,510) nw. 33 nm. | 14 13 13) 5 4.4) 7. 
1,396 + 7-6 64 340 5 1.15 + 3,569 | sw. sw. 7 10 8 13 5.511. 
2,504 +2.5/66) 240) 0 | % 1.74 5,647 | nw. 34 nw. 25 14 10) 7) 4.5/19. 
1,851 + 8.7 | 63; 42) 11) 1.97 5,750 nw. 28 nw. 25 10 13 5.7110. 
1,218 + 9.3) 1 4.38 + 7,94 | 38 nw. 11) 13) 7 11) 5.0) 6. 
Slope. + 4.2 | 0.80 | | | 4.6 
3,691 746 9 16 11) 14) 6) 11) 4.5) 5. 
lau. | J 82 + | 3.8 
—2.5| 71) 17/2 nw. 24 16 9 6 3.8/0, 
6998 —3.3 48) 634 25 + | ne. . | 1015) 9} 7 4.518. 
8, — 2.23/73) 158) 3 + e. | 15) 6) 10) 4. 
. 4,720 82 92 —7.6 57 538 —5 & 11 46/20) 18 — ne. | 121 17 2 7.3 
4,340 59 70 —9.0/ 47) 431-16 2 15 8 18) 8 5.11 7.7 
4,344 83 90 36 +- 48 29 —3 2% 12) 18 14 se. . | 6) 13 5.8 
7” Be — | 
—2.8 39) 5 12) 14 — 8. 2 14) 15) 7.1) 8.2 
—7.7| 36| 6 39) 4 76 |— n. 2212 16) 5.8120.5 
+ 1.5 40/31 32) 2 24 2 B 5 — 1 8. | 8 5| 28 8.213.2 
+ 1.7 50/29 37] 16 2 2 i 8. 18 3 15, 13, 4.9 
+ 0.9 8 — 7.6 
+ 0.2 52| 1 44) 30 38 10| 39. 37 —: 7.5) 2.1 
+ 3.1 49 Ww 4) | |....|.... — 7.3) 2.8 
+ 2.2 48/14 2 10 15 roars mo ‘ BO 
+ 0.9 51) 31 44) 27 24 36 18) 38 35 9 7.2 1.7 
+ 14 43 m1 — 8.0) 2.38 
+1.0 50| 1 44 40 36 | 8.3) 4.3 
+ 0.9 51 | 16 46 1 2.0 
+ 0.6 50) 43 37 7.1| 1.8 
— 0.9 55 | 44 38 7.1/11.3 
— 2.8 | — 4.8 
—22 60 1 50 | 41 6. 
—2.5 65| 2 52] 37 (9 3.5) 0.5 
— 3.6 50) 3 52) 38 (ps |— T. 
—3.4/ 59) 2 43 2|- 5. 
— 2.4 66| 2 51 
— 3.7) | 9 |- 4.6 
—2.8 64| 5 52) 38 5.4 
1 61) 44 4.4 
2.8) 78| 1 58) 45 1 |— 3.7 
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Tasie II.— Meteorological record of wotuntary and other cooperating observers, January, 1898. 


Temperature. Precipita- | 
(Fabrenheit.) tion ‘Temperature. Precipita- > 
I (Fahrenheit. Temperature. | Precipita- 
| tha. | (Fahrenheit.) 
Stations. 3 z 
By | Be | Stations. 2 8. | | 
gig dig | Es | Sp | Stations. if. 
a Bisaigisa 3 
a | = eisiais gia iis 
4 Arizona—Cont" ° ° | 
16 | 54.4) 1.89 Signal t California—Cont'd. | | | gee. | 
Birmingham? .... ...... Strawberr 60) —15| 2.6 5.10) 0.78 
Bridgeport? 7) 51-0) 5.18 ...... Sulphur Spring 8.0! 1 39.7) 0.7 
— 7 | 3.2 23 | 42.4 | 2. 
6 | 5 | 3.32 Whipple Barracks ..... | Edmanton *! 53 6 1.73) 12.0 
7| 52.1) 1.26 | 67 15 | 36.8 0.87 EISIiMOTE | 49.0] 2.29)..... 
77 | 16) 52.6 | 1.88 Arkansas Cityt.......... Beal band Fort Ross 66 
| el Blanchard Springs*..... 7) 49.2 8.80 | Georgetown..... ....-.-. 69 20 | 39.5) 213) 25 
Jas 76, «17 53.6) 2.06 | Grass Valley | 1.83] 2.0 
16 | 52.4 2.50 Dardanelle. 4 Healdsburg * 161... 
16) 45.6) 467) | Hill Ranch .. 0.63 1.0 
15) 4-0) 6.14 Fayettevillet ........... 73° 4.68 Hollister 42.8 | OR 
| & | 15 | 51.4) 2.42 Helena at 1.47) 0.5 
| 15 | 51.2) 2.7% Hot Springsa............ Keeler ®®.. ..gu..... 57 22 | 36.4). .....) 1.0 
168) 44.46) 4.67 T. Hot Springs ?............ | Keene 71| 98.6}....... 9.0 
| 50.4) 4.89 #12) 428 Kennedy Gold Mine.... | 64 2 40.2) 
ive aan 72 47-2 12.00 | tone T 65 20 | 41.0) 0.60 
60.3 3. Lutherville *!..... .....| 7 | > 2 | 42.1 | 0.99 
17 | 50.8 | 2.04 | 16 44.2) 9.37 Las Fuentes Ranch .....|...... 0.75 
Tallassee.... 16 | 49.4) 3.62 Marvell.... 17 48.2 12.18 | -| 17 | 3.7] 2.30) 8.0 
2.12 Moaticelio........ ......| 19 93 Limekiln ........ 68 96 | 44.2 
Valleyhead........ Wey | Newport bt ...........-. 41.9 8.68 | 18| 45.6|....... 
11/ 44.9| 6.08| 1.0 || Newportct.............. «13 | 44.0) 9.00) Malakoff Mine*!........ | 18/37.5| 2.28) 8.0 
Wetumpka 6.97 Oregon*!.... .. 90.0 Mammoth Tank **.. ... | 7 T. 
ston 16 | 0.4 2.12 =e Mare Island L. H..... 1.58 
nam. | 26 48.6) 2.13 | Pinebluff t......... as Milton (near) *!........ 65 27 | 44.2 
Camp | | 1.2) Russellville | 91) 16/431) 4.65 | MOURNE 0.9% 4.0 
Cedar Springs. .... 49.1 Silver Springs t 69 529| T 64, 43.2) 1.2 
Congress ...... .. 37.2 2.89 27.9) Spielerville........ #17 44.0. 3.80 | Weedles | 26) 47-8 | 0.35 
me 43.8/ 1.94) 4.0] Stamps... 50.4) 8.82) 62 36.5) 1.92) 4.0 
3.22 74.16 46.4 | 13.10 | Newhall*®*.............. 19/416] 0.45/ 2. 
Dudley 98| 17 | 47.2] 7.00] 26 | 46.2) 2.30 > 
mpire Ranch .......... ARB | 50.2 | 10.9% Oaklan > O 8-2) 38.11) OS 
eys Campt.......... 19 | 44. 2.4 21.0 Washin 486) 8.75 | ~ and 31 | 44.2) 1.30) 
19/441) 3.90) 3.0 | Wiggs | 1447.3) 8.29 35) 522] 0.00 
Fort Apache............. —22 2.8 5.40| 54.0  Winslow........... 3 39. 62, 2 37.8] T 
Apache... 60 —15 | 27-6 |....... Orangevalet ......... SB) 26] 48.1 
Fort Grantt.............. 68 ‘alifornia. | Orland **..... 62 26 | 43.8 | 0.36 
Fort Huachucat........ 66 10 9.0 | 62; 43.4) 1.47 | | 43.0) 1.01 
.......... | 90.4 | 2.48 )..... Heighis.......| 93| 30 | 48.2 | 59 23 | 40.7] 1.24 | 
Gilabend a**.. “| 45.8 0.00 | Athlone 64 41.2) 0.7% Paso Robles’ ...... 65 | 42.6) 0.82) 
..... 48.8) 1.65 | Ballast Point L. H ......). Peachland **........-.. 62 26/44.0) 2.15) 1.0 
14| 38.0) 3.08; Bear wham | Piedras Blancas L. H... 1.58) 
2.3) 1.00) 7 3.00 23.0 Pigeon Poi | 
| 7.0 Berkeley 59 33 | 448 geon 0.83 | 
35.2) 1.82) 10.2) Bisho Pine Crest.......... eevee) 76 51.0) 0.97 
65 8 | 38.3 |...... ca (32.6 0.05 0.5 Placerville .............. @ | 17/ 
76) M517) 0.98 Bodiet+ 1-55 | 15.0 Point Ano Nuevo L. 
486) 205, 43 | | 0.90| 6.0 | Point Arena 1.47 
Susie Mountain . eee! 7 39.1 5.05 33.2| Caliente ** 65 | 26.0 Point Bonita L. | 
Natural Bridee | 10 36.7 | 0.68 1.0 || Campbell ................ Point Conception L. H.. 1.35 
3.60, 16.0 Cape Mendocino L. Point Fermin L. H..... 3.60 
6) i | 87.9 | 3.72| 15.0| Castle Pinckney*?..... 76 | 50.6 | Point Hueneme L. 0.41 
3 12 41.0 | 4.01 12.5 | Cedarvillet.............. | ase 0.85 Point Lobos ..........+.. 61 35 | 46.2] 1.78 
4 12 44.7 1.55 13.0) Centerville*’........... 66 32 0.75 | 12. Point Loma L. H........ | 0.87 
St. Helena 5.70) 2.3 |) 380 Pomona (near)....-.-.-- &3 26 48.0) 
8.83) 30.0) Craftonville ............ 70! 8144.7. 2.17) || Poway? 2 | 42.8) 2.78 
12 | 87.0 |.......| 7.5! Crescent City L. . 3.43 T. Redding 0.2 
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IT.—Meteorological record of voluntary and other cooperating 


Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit.) tion. (Fabrenheit.) tion. 
| 
Big : | | g : | | : 
| | | | 
California—Cont’d. ° ° Ins. | Ins. Colorado—Cont’d. | Ins. | Ins. || Florida—Cont'd. ° | o | © | Ins. | Ine. 
61 42.0) 1.26 | Millbrook ...... 52| —27 15.2) 0.95 | 12.5 Tallahasseet........... 81 22 | 57.2] 1.13 | 
By, 1.25 Minneapolis t 80) 31.5 | 0.60 6.0 | Tarpon Springst......... 83 22) 59.2) 0.18) 
Rosewood 10 37.0) 0.91) 1.5 || Moraine 51 | —17 | 21.8) 0.50| 7.5 | Wausau | 9B) 17) 1.15 | 
Sacramentoa ........... 59| 26 41.9| 0.88) T. || 45 | —31/11.5/ 1.75) 17.5 || Georgia. 
Salinas 68) 45.4) 0.7% 0.48 7.0 | Adairsvillet | 7) 18/440) 4.95 0.3 
Salton 78 | 49.1 | 0.45 os | 0.26 3.0 || Alapaha 81 | 19) 52.8) 0.98 T. 
San Bernardinot........ 83) 2 46.7) 2.10 40| —36 4.0) 0.60 6.0 || Albany t.. | 80 19 | 52.0) 1.58 
San Jacinto ............. 80) 22 43.4) 2.25) 1.0 | Redeliff ..... sees.) 14.7 || Allentown | 181 62.4 1.48. 
San Leandro*!........-- 70 | 48.7) 1.38 RICO —19 17.1) 3.10 31.0 | Americust |} 78) 52.4) 1.25 
San 58) 30 45.9 1.46 Baby 3-50 35.0 Belleville | 88) 19/547) 0.33 
San Miguel 63) 7 42.4) 0.23 Saguachet..... .....- 40 | —16 | 13.9) 0.28 4.1 || Blakely t 19 | 54.4) 1.84 
San Miguel Island ...... 7 | 36 49.7) 1.84 84) 18 | 54.3) 0.23 
Santa Barbarad ........ 4 (0.68 San Laint..... 46 | —30 11.2) 1.2 12.0 || Cantont 3.87 | T. 
Santa Barbara L. H..... 0.78 Santa Clara*!........... 55 | —12 23.4) 2.97 33.0 | Cedartown 73 | 16 | 47.6 | 3.34) 
1.28 T. | T. || Claytont........... | 14 | 43.0) 5.95 1.5 
Santa Cruzét 46.0) 217 Smoky Hill Mine........ 70 | —14 26.8 | 0,90 9.0 | Columbus -| 20 51.0 2.54 | 
Santa Maria..........--. 78 48.6 1.4 Stamford 56 | —12 17.9 | 0.91 | 12.0 || 21 | 55.8) 0.35) 
Santa Monica*® ........ 72 54.00 Steamboat Springs..... 41| —36 8.2) 0.36 5.0 Dahlonegat...... 71 12 | 44.0| 5.54) 1.0 
Santa Paula... .......-- 7 0.92 Strickler Tunnel........ ..--. 0.28 5.0 | Elberton | 15 | 47.2 | 2.90) T. 
Santa Rosa** 1.81 0.51 80 20 53.2) 0.40) 
Saticoy 1.20 Wagon Wheel . 1.02 | 15.0 || Fort Gaines............. | 98| 1.56) 
O34 0.2 || Walden........ 0.20 3.0 Franklin.. | 20|50.1|] 3.42) T. 
Sierra Madre..........-- 79 48.9 1,63 0.00 Gainesville. | | 20) 44.9] 3.24 0.5 
Sneddens Ranch*!..... 16 24-6 «(0.85 8.0 || 0.06 0.5 Gillsvillet | 15 | 46.2 | 1.26 | 
Stanford University .... 43.6) 1.08 Connecticut. | Hawkinsville ........... 81) 9 | 61.2 | 1.80 | 
@ 57 2% 40.5 0.61 | —15 25.0) 4.97 26.5 | Hephzibah *f*..... ....| 70 22 | 52.8 2.90 | 
7 31.6; 2.60; 18.0 | Colchester....... ....... 52) — 3/ 27.8 | 4.83 | B.0 || 80 21 | 54.4) 0.25 | 
Susanvillet ...........-- 44 0 24.6 0.45 4.58 | 22.2 | Lagranget 7 16 | 50.2 2.74) T. 
Sutter Creek *®... ...... 16 35.8 0.92 Greenfield Hill .......... 5.20 13.5 Lawrenceville®......... | 68 19 | 47.0| 2.44! 0.5 
Tehama*® 62 2 41.2) 0.55 Hartford 50| — 2/ 26.1 | 5.23; 12.2 || Louisville............... | 7 | 52.4) 1.63 | 
Templeton 37.6) 0.90 5.25 | 17.0 || Lumpkin 7 7 | 52.5) 1.40) 
Truckee 46 -—12 16.4. 1.0 10.5  Middletown............. — 28.3. 4.22 14.0 | Marshallvillet .......... | 18 | 52.4) 1.85/| T. 
0.55 New | 2.4) 4.45 12.5 || 80 13 | 51.3 2.98 | 
Tulare 70 » 43.9 0.63 North Grosvenor Dale... 49 | — 8 | 28.1 7.43 ...... Mount Vernon ........-- 2254.8) 0.80) 
35 4 56.6 0.56 29.0) 4.52 14.0 || 71 18 | 46.8 1.88 | 
62 12 40.0 1.2 3.0 50) —10 26.7 | 3.95) 12.5 79 20/55.8 1.05) 
Upper Mattole*!........ 68 30 44.4 3.84 South Manchester ...... ...... 4.03, 18.0 | Point Peter..........+++. 72 14 | 44.7 | T. 
Vacavillea*!...........-. 60 243.3) 1.59 cs 4.7 16.2 || os 83 15 | 58.5 1.81 | 
79 2 47-6) 1.54 Voluntown t .. 55) 4 2.5 4.66 14.0 | 82 19 | 54.8 1.14 | 
Volcano Springs *° 30 T Waterbury ...... ‘ 50; 28.6) 5.09, 23.5 | Ramsey .....-....... 46.9 5.19; T. 
West Palmdale*'....... 62 18 34.6 2.34 13.0 West Cornwallt... 46|—7 24.4) 3.52) 20.5 | Resaca... 6.02; 1.4 
Wheatland t ...........- 56 —5 24.8) 5.46 22.1 | Romet ............. 18 5.05 | T. 
Williams 61; 0.35 2.0 Delaware. Talbotton 71; 19 2.42 | T. 
Wilmington *®...... 85] 37 | 58.6 )..... DOVER 60; 15/ 35.9) 3.83) ..... Tallapoosa ...... 73| 15] 8.42 | T. 
Wire Bridge*®........... 6s 22 40.4 1.17 66; 18 | 89.5) 2.85 |...... Thomasvillet ........... 81; 1.73 | 
Yuba City*®............. 46) 38.2) 0.66 65) 16) 37.8, 3.37 1.5 || | 22 | 58. 0.35 | 
Colorado. District of Columbia. Whitesburgt ............ 8.72 | 
Altman 48 —10 18.0), .....|...... || Distributing Reservoir*® 57) 18 36.7) 3.31 ...... Idaho. 
41 —10 W.0 v.43 7.5 | Receiving Reservoir*®... 57) 18 36.6, 3.70 ...... | American Falls 44 | —25 13.9| 0.75 | 7.5 
0.24 4.5 West Washington....... 64) 16 35.6 3.87 4.3 Blackfoot t.............-. 50 | —80 | 12.2/ 0.65! 6.7 
67 5 30.7) 0 7.0 Florida. Boise Barrackst ........ | 1.40] 12.5 
0.7 7-5 || APOREPT 2 7 | 59.1 | 1.42 48 —22/15.0|) 0.64 16.0 
Breckenridget .........- 7.8) 0.29 4.4 || Bartow ... 86 | 18 61.4 0.48 | 60) —11 18.6) 0.909 9.0 
COMFORT 71 | —14 | 31.8/ 0.56| 7.2 Boca Ratont...........-. 84) 33 67.3 0.34 Coeur d’Alene ..........- 46 8 | 27.4 |....... 
Cedaredge...... +++: 48 -19 W.2 0.57 8.1 | Brooksvillet........ -. 82) 2 61.0) 0.61 | Corral #2. |} 1.80) 18.0 
Cheyenne Wells........ 69 0 | 0.25| 2.5 || Carrabellet............ 75 | 56.4) 1.90 Downey ......... ees | 40|—80/ 14.1} 1.10) 93 
0.87 | 13.0 | 0.30 Fort Shermant........-- |} 65 | 26.2] 1.46) 18.6 
Colorado 6 —6 26.3 3.1. De Funiak Springs...... 18) 55.6| 2.00 41) —16| 15.2) 0.86) 9.5 
61|—2 2.6, 0.04) 0.5 || Earnestville...... 5 | 24 «62.5 0.48 | 1.10) 11.0 
56|—7/| 23.8| 0.42] 4.2 || T. City t 49f 19.1°| 1.05) 10.5 
Delta 44, —20 18.0) 0.2% | 2.5 | Eustis 85 25 62.6 1.08 Kootenait.. 42 24.6); 1.80, 18.0 
0.10 1.0 Federal Pointt.......... 82) 0.83 30 | —2% | 2.00) 2.0 
49 | —16 24.2| 2.21 | 24.5 | Fort Meadet'........... 87 | 26* 59.0! 0.42 Lakeview 87 13 | 28.8) 1.75) 12.0 
| 0.70 3.0 | Frostproof............. - 28 63.9) 0.16 | Lewiston....... 45 13 33.6 | 0.93 1.9 
Fort Collins 2 —12 2.6) 0.14, 1.4) Gainesville ...........--. 80° Me 55.1¢ 1.07 0.38 5.0 
Fort Morgan .......-.--.- 52) —5 24.9) 0.00) 2002000 84 60.2 0.96 | Marysville | 85 |—84! 9.6] 8.40) 34.0 
39 —26 10.6, 0.01) 0.3 | 79 | 56.0 1.16 Minidoka 50 | —28 | 16.9 | 1.20; 12.0 
Georgetown 55 | — 2 | 25.4 Huntington .... .....-..) 82 2 60.0, 0.91 39 | —4/ 2.20) 17.5 
Gleneyriet 63 | — 5 | 26.7) 0.28 | 4.0 || 8 | 16 56.4 0.51 38 | —8| 3.23) 55.0 
Grand Junctiont........ 48 —16 19.8 0.55), 7.0 Kissimmee .............. 90 | 22 64.4) 0.23 41 | —17 | 20.2) 1.25) 14.7 
52 | —13 23.2) 0.20; 3.0 || Lake Butler............. 85 | 58.8) 0.9% lymouth4......... 55 —14 | 21-8 | 0.85) 8.5 
40, —13 18.4, 0.9 Lake sense Oakley 50 | —7 | 21.8 0.70 7.0 
42-35 8.8 0.28) 3-8 || LemonCity.......... «++ 85) 65.7 0.00 Ola | 49|—19 | 18.4 1.99 22.6 
‘ ...... 2.0 0.04) 0.2 | Macclenny t..........-.- 83 22 58.6 0.46 | 40 0.74) 13.1 
26.5 0.52 7.5 || Mamatee 8) W 61.0 0.15 | Payettet 44 | —11 22.4) 1,52 15.2 
0.35 | 3.5) Merritts Island ......... 28 63.7) 0.30 | 49 11 | 81.4 | 0.22 }...... 
Holyoke ....... 0.12 | 1.2 || 28 65.4 0.05 | Rexburg... sece 35 —40 8.0 1.08 
Holyoke (near). 0.10) 1.0 New Smyrna 8; 60.3) 0.77 Roseberry .......-- 32 | —27| 8.6) 1.20 12.0 
83 61.2) 1.44 | St. Maries | 89) 9 28.2| 2.99) 24.8 
26.2} 0.28; 3.5 || Orange City............. 84, 19 60.8 0.98 | Salubria... 45 —18 | 16.6| 1.82/ 18.2 
1.00) 12.0 | Orange Park 23 | 57.2 | 0.38 | Soldiert...... 43 —33 7.0 | 1.11) 11.6 
ee 638 | — | 0.92) 10.0 || 82 23 459.8 0.64 | Swan Valley t 44 | —35 11.7 | 0.66, 9.4 
| 0.45) 4.5 || Oxford *t! 20 59.0 1.00 arren t 50 —22 21.1 | 2.01 |...... 
Las Animast+............ 61)/—4 27.5 0.40) 6.0 | Plant 86| 2 62.8 0.58 | Mlinois 
Leadville (near)*f!..... 50> —24 11.3) 0.40) 2.8 | Quincy 2.06 Albiont..... 67 37.2) 6.00 | 0.8 
57|— 4 27.1) 0.388), 3.9 | St. Francist......... oe 84 «#18 60.1) 0.71 Alexander ft ..........+++ 55 31.6; 4.21) 9.5 
Longs Peak 56 —21 20.0 0.24) 5.0 | St. Francis Barracks.. 25 58.4 0.55 Ashton® 44 0 | 25.0 | 2.69 18.3 
Manitou Park........... 56 —16 23.0) 0.10 1.0 || Sebastian 83 24 | 64.2) 0.02 | | Atwooda*t?®...... GO| 29.2 | 5.72 | 25 
Meekert....... 40 —81 10.8! 0.67 10.2 || Switzerland...... i 25 | 55.71 0.48 | AUPOTRG ... 2126.6) 4.26] 18.6 
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Tasie II. — Meteorological re record ag and 
Temperature. Precipita- Temperature. Precipita- Temperature. Preci ita- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. | (Fahrenheit. a tion. 
| 
ns. - | || ‘ -|2 
ou a en | 8 : 2 | 
a 3 | a a | a a 3 
| 
Kansas—Cont'd. ° Ins. Ins. ° | Ins. | Ins. | Maryland—Cont'd. ° ° ° Ins. Ine. 
Fallriver 75 12 | 36.6 | 3.66 5.5 || Scott ..... 9 | 36.6) 8.75 0.5 Westernport........... 65 8 33.8) 4.73) 4.8 
Fanning ..... 29.0) 2.22! 22.0] Ser, 5.85 1.3. Westminster 34.2) 4.06) 8.5 
Fort Riley . 59 30.6| 0.83) 8.3 || Shelby City 68 13 | 38.2 | 9.55 1.0 Woodstock ........ GO} 14/34.9] 2.28) 4.8 
Fort Scottt........ 13 | 36.4%) 4.18 |..... -| 68 9 | 38.2 | 8.80 7.0 Massachusetts. 
Frankfort ++ 55 2 | 30.0} 1.65) 15.5 || | 40.7 | 6.80 ]...... 51 | —11 | 22.8]....... 
Garden Cityt.... 65 329.4] 1.55 8.0 | Vanceburg............ -| 68 6 | 36.8 6.65 | Ambherst...... ..... | —14 | 23.4] 5.85 | 25.2 
Garfield 0.57 | 7.2) Williamsburgt.......... 16) 42.4) 8.97} 3.0 Attleboro ........... 3.21 |..... 
0 | 29.6] 0.70) 7.0] Louisiana. 47 —6| 23.4! 5.32) 26.0 
Gove * tl... 67 3 30.8 | 0.40 4.0 || Abbeville ............. 82 24) 57.4 8.10 Bluehill (summit) SL) — 5] 25.5) 4.24 27.0 
Grainfield*®.......... 60 11 35.6) 0.45 4.5 | Alexandriat.............| 19 | 53.2 6.62 | Cambridge ...... 4.07 ]..... 
Grenola 73 8 | 35.1) 3.34 || 19 56.0 6.94) Chestnut Hill....... 9126.8) 5.60] 23.0 
Halstead ...... sens 2, 30.0) 1.40) 12.0) | 19 | 53.4) 7.67 GB | | 
Horton 55 6 | 30.2} 1.85) 18.5!) Baton Rouget...........) 2 56.5) 6.06 ss 
Hoxie..... 66 0 0.08| 0.8 || Cheneyvillet............ 83 26 | 54.6) 7.26 —15 | 23.4, 4.50 23.6 
Hutchinson . 70 5 35.0) 1.47] 13.8 Clinton? .......... 79 19 | 56.2 | 10.82 45* — 5) 24.9) 2.62) 22.2 
Independence . Fl 15 37.3) 4.56) 3.5 | Emiliet...... | 22) 55.8) 3.54 | East Templeton*! ...... 42 — 8/22.4) 4.31) 2.0 
Lakint .......-. 3 0.40 4.0 || Farmerville.............| 78 18) 50.6) 9.00) Fallriver ......... 2 28.4) 4.67 11.8 
Lawrence! 62 32.0) 4.01 | 17.0) Franklint........... one 7s 2 | 56.6 | 5.73 | 3.49 13.5 
@& 6 | 32.2; 3.01; 11.5 || Grand Coteau........... 7s 2656.8 | 7.11 | | Fitchburga....... 45 | —6/23.5) 5.18)| 27.5 
Macksville ...... 5 | 29.2] 0.70) Hammond............... 19) 56.2] 5.67 || Fitchburg d..... ......+- 49 | —11 | 23.0 | 5.52) 27.5 
McPherson 59 8 | 31.2] 1.77 |...... |) SO] 59.6) 4.71 53 | —14 | 25.9) 6.54)... ... 
Manhattan d....... 10 | 0.91 6.0 | Jeanerette .......... 81 18 | 57.0] 7.47 | Groton. eres 5O | —14| 22.2) 5.67 | 32.0 
10 /31.8| 1.08) 9:7 Jennings .......... 83) 57.2 | 8.01 | 49 | —20 | 20.6 |.......|...... 
57 9 | 33.0] 1.50 9.0 Lafayettet«..... 78 21 | 56.2 |....... | Hyannis .. 2 | 5 | 29.9) 4.81 7.0 
2.00; 20.0 | Lake Charlest 79 | 24 | 56.6) 6.83 | ] DOMSPBON | 6.74) 87.5 
Medicine Lodget... 65 9 34.6) 0.78 6.5 Lawrence 79 25 | 60.8) 1.50 | Lawrence ...... -| —13] 24.8) 4.71 | 20.2 
Minneapolis t 59; — 3 30.0) 1.26) 12.6) Libert 81 17 | 52.9 | 8.40 || Leicester Hill...... -| 48 —8/ 22.5) 5.7 29.8 
Morantownt .....- | 34.4) 3.76) 10.0) Melville 19 | 55.5 8.25 | | Leominster...... | 5.63 29.0 
Morland | 68 30.4) 0.41 4.1 | Minden..... 17) 51.0 | 7.79 | | Long Plain | 5.9} 8.0 
Mounthope .....- 8 33.3/ 1.90) 9.0) Monroet........ 7 19 | 52.2) 6.93 | |) Lowell @... —14] 24.0) 4.52 |...... 
Ness City 61 9 33.2) 0.56 9.0 Montgomery ........ 18) 51.2) 6.31 | | 24.1 }....... 
NOPton | 2) 29.5) 0.19, 1.9 21 | 52.0 | 12.25 45 | —19| 19.2) 6.12) 24.0 
Norwich ® 65 14 35.6) 1.73) 8.0 pelousas -| 81 19 | 57.9 | 6.17 Mansfield *!............- 54 —15 | 25.9) 4.55 19.0 
| 5 | 32.2) 4.75 | 16.0 Prine ourtville 83 21 (58.4) 4.91 Middleboro...........+++ 27.38!) 4.78) 7.5 
Osage Cityt ........ 3/ 32.6] 2.35| 12.0) Plain Dealingt.......... 76 17 | 50.6) 8.10 52, —14/ 25.2 | 5.26) 2.0 
0.16 1.6 Plaquemine .............| 22 | 57.8 6.7: | Mount Nonotuck .......)........ | 6.84) 30.8 
7 | 14/40.0| 4.95| 5.0]] Rayne 56.6) 8.71 New Bedford a..... 0| 30.3) 5.78) 6.5 
62 9 32.6) 3.76) 11.4) Robeline......... 13 | 52.4 4.98 | New Bedford d.......... 55 —1/ 20.3) 5.50, 4.4 
PRONG 3.36 10.0 Ruston ..... 8.16] | New Salen ..... 46 —8| 2.0) 5.66 34.0 
Phillipsburg............- 64 4 | 30.6 1.20 | 12.0 || Schriever S4 2156.6) 4.38 Pittsfield ...... 47 | — 2.2) 5.80) 32.5 
Pleasant 69 1.41) 14.0 | Shellbeach .............. 76 23) 59.2) 5.55 | | Plymouth.,....... eves 4.20 | 
62 2 34.1) 6.65) 6.5 Southern University +t. a 23 | 86.0] 2.82! |] 5.54 35.0 
63 10 | 36.3} 2.02) 4.0) Sugar Ex.Stationt......| 738) 56.2 | 3.51 | Provincetown........--| 54 6 | 30.6) 3.60| 16.0 
G8 1.61 | 13.8 || 75 | 24 | 54.8 | 7.08 | 5.02) 23.0 
61 1 1.71! 12.0. Venicet...... 78 28 | 58.2) 0.85 | |} Somerset 58 0} 29.9) 3.38; 5.5 
7 12 36.6 |) 4.97 3.5 Wallace. $1 26 6257.6) 4.60 || South Clinton. 7.38 | 44.8 
Sharon Springs*!....... 85 10 34.0 0.20 2.0 White Sulphur Springs.| 87 16 | 56.9 | 9.17 | Sterling . | 6.96) 40.2 
Toronto ...... covers 4 34.6) 3.15 7.0 aine. || Tauntond ... 2.2) 434) 8.0 
0.60 6.0 Bar Harbor...... —13 | 19.6! 6.45 | 30.5) Tauntone ........ 26.8 | 6.14|..... 
| 68 1 | 31.9| 0.80) 8.0) Belfast **..... 38 | —17 | 17.5 | 5.81 36.0 | Turners Falls.........-. 21.4) 
0.30 | 3.0) Calais . 37] —27 | 15.6 | 5.42 35.0) Webster....... | 4.71] 14.2 
Wamego*? 29.7) 1.55) 15.4) Cumberland Mills....... 42 | —17 | 20.6 | 5.34) 36.3 || 48) —15 | 25.1) 4.20) 22.0 
Wellington 64) 18/38.8/ 2.31) 4.0) 40) —31/ 14.6) 5.07 | 31.5) 52 | —12 5.8 | 5.19 | 27.7 
Winona*'!........ 66 10 34.7 | 0.10 1.0 Flagstaff ..... 351 9.6] 4.80] 48.0 || Winchendom 
Kentucky 41 | —30 16.2) 5.54 38.0) Worcestera.... ........ 8.77 |...... 
Alpha*?®........ 14 | 42.3 | 10.60 3.0 || Kineot 35|—30 9.6) 4.24 45.0  Worcesterd...... 51 —6/| 25.8) 4.28) 21.0 
Ashland asia | 7.55) || Lewiston 40) | 17.5) 5.93! 41.0 | igan. 
Bardstown t..........- TW) 22) 38.8) 9.46 | North Bridgton ....... 40 | —21 | 17.0| 5.76 | 42.0 | Adrian........... 61 2) 27.0; 3.14) 8.5 
Blandvillet ...........-. 68 8 40.4| 8.37 0.5  Orono........... 41) —30 13.4] 6.32 | 42.0 College. 24.9) 3.07 | 12.2 
Bowling Green ...... 69 15 41.3 11.99 1.5 || Petit Menan*!........../ 38 0 | 21.4 || 9] 27.1; 2.40; 16.0 
7.30; T. | Winslow......... 4] — 14.0 | 4.67 | 29.5) 40 —10 | 4.0) 3.80) 24.5 
Caddo 35.6) 8.98) 2.0 Maryland. |) Ann 58) 3 26-7! 4.00) 10.1 
7.46) 61 19 | 38.4 | 2.37 4.0 | 48) —11 | 25.6) 2.55) 13.0 
Carlisle........ 8.75 |...... | Bachmans Valley ....... 53| 32.0] 3.74| 6.5 || 43) —18| 21.8/ 3.08] 24.3 
Carroliton .. 38.5 | 8.88 | | Boettcherville ..........| 64 14 | 33.8 | 3.77 2.0 Ball Mountain.........-| 44 24.4) 2.43) 10.9 
Catlettsburg .. 8.05 | 3.0. Charlotte Hall t.. os 66 19 38.3 3.30 4.0 Battlecreek ...........--| 45 8 | 27.2) 4.04) 13.5 
Earlington ...... 6S 40.6 9.79 Cherryfieldst? 2.0 Bay City)... 40 | %.0! 2.57 | 17.0 
Edmontont ...........+ 67 42.0} 10.53) 1.0 | Collegepark ............ 61 16 | 37.8 | 3.87 |...... | Benton 56 5 | 2.2) 2.34 | 14.0 
14/40.7| || Cumberland 4.57 | 1.5 Benzonia. 44 2.3) 2.17) 18.5 
Eubank 67 40.8 8.56) 3.2 58| 13) 34.4) 3.54) 5.0, Berlin.......... 484) —12 | 23.4] 3.31 17.3 
Falmoutht.......... 10.20 |...... || Deerpark .......... 61] — 2 30.4) 7.69 25.0 Berrien Springs GO 4 | 28.4 |...... 
Fords Ferry 68> 40.4/ 7.17) | 7 36.0) 2.83 1.0) Big Rapids .........-.. 42 —10/ 22.8) 4.02/ 37.0 
Frankfortt ...... 72!) 41.0) 8.82 T. || Ellicott City 87 10 35.2) 3.29) 4.0 Birmingham............. —5/ 2.6) 3.14 5.0 
Georgetown BBA | 56] 13 | 88-9) 3.40) BOOM | 40 3.50) 27.2 
Greensburg 71 14 39.9 9.30 0.2 56 11 | 33.2) 3.99 5.5 Calumet 3 —3/ W.2) 1.56) 19.5 
Henderson t..... 16| 41.4) 8.19) T. | Frederick 60 7| 35.5) 4.05) 4.5 | Camdem 60; 2/27.6| 3.2%} 21.0 
Ho 69) 16 44.6 11.73! 1.5 || Grantsville....... 1 30.8 | 6.53 19.5 Carsonville.............- 48 | — 2> 28.44) 2.28) 11.0 
Irvington..... .... 69> 39.4) 824) Greenspring Furnace...) 13 33.8) 3.44 2.4 Charlevoix 39 0} 2.6) 2.32) 23.2 
Leitehfield 69 14 38.3 10.73) (0.5) | 3.99/| ¥3.0| Cheboygan............../ 38 —13| 19.5) 2.79] 26.0 
70 | 11| 99.6 | 9.92 | Jewellt....... 60 | 15 87.0 2.47) | Clinton.......... 97.0| 8.38 |...... 
Marrowbonet............ 11 / 7.87| 2.0) Hopkins Hospital) 60| 14 35.7) 3.13, 4.5) Coldwater.......... ... 63 
Middlesborot........... 67 14 39.8 7.17 2.2 || Laurel ... ........ 14 | | 3.30, 4.0) Crisps* coos] | — 8B | 21.8 |. 
Mount Hermon........... 68 10 41.8 | 9.61 1,0 || Mardela Spr ringst....... 68 16 | 36.9) 2.76) 1.5] East 38 22.6) 0.93)...... 
Mount Sterling t 67) 12) 38.4) 8.58 4.0 | Mount St. arys Coll.t.| 61 9 33.2 | 3.78 4.0) Eloise .......... 4 | 28.2) 3.80 7.4 
Owensborot............. 69 12 40.0) 7.48) T. | New 7 13 | 33.2) 3.14, 5.0 38 2 | 20.8) 0.52 5.0 
66-8 36-6 11.70 1.5 | Pocomoke City. 69 17 | 43.0) 1.24 | T. — 21.6) 1.66) 16.6 
| 9.30 0.5 | Port Deposit .... 58 34.0 | 3.45 | 12.0 | Fairview .......... 56 25.2) 2.82 6.5 
Paducah? 7 12 | 42.9; 9.06) T. Princess Anne..... ... 68 17 37.8 2.09) 1.0! Fitehburg... 39; — 24.2) 3.27) 13.5 
Pleasure Ridge Parkt.. 69 15 39.0) 9.67 0.4 | 15 | 33.3) 3.40| 2.0 || 62 —14/ 24.8) 2.65; 11.5 
Princeton -| 184 41.6) 7.02 1.0 -| 13 38.7 3.52 3.5 | Frankfort 45 12 | 30.3 
Richmond ¢ ............., 70) 12 40.1) 8.37) 1.0 60) 19 38.3) 2.54) 1.0 | Gladwin......... 39 —12 | 21.8) 2.25) 21.0 
Russellvillet............ 68) 43.5 891) 61 3 31.0 8.95 29.0 | Grand Point auSable*™| 38 | 
18 | 36.6 | 9.78 | T. || Taneytownt............| 57] 14 34.0 | 4.29 6.6 | Grand Rapids®.........| 48 2) 27.6 4.04) 15.5 
Sandyhook 7-501 25] Van 661) 2.90 |...... 68° 6% 98.79, 9.90| 7.5 
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Michigan—Cont'd. 


Station 


se 
Humboldt ....... sees 


Ivan ..... 


Ludington...... 


Mackinaw City 


Mount Clemens 
Mount Pleasant >....... 


North Marshall 


hander Bay Island 


Vermillion Point*¥ 


Blooming Prairie t 
Caledoniat........ 


Grand Meadowt 


Lake Ww Innibigoshish 
bert t 


Temperature. Precipita Temperature. Precipita- Temperature. Preeipita- 
(Fahrenheit.) tion (Fahrenheit.) tion. (Fahrenheit.) tion. 
- 
| | 3/3 | 

g as | | = aa | | Be 

| | 
© Ine. | Ina. Minnesota—Cont'd. | o Ing. | Ine. Missouri—Cont'd. | = Ins. Ine, 

38} 19.7 | 3.49) 35.5 Long Prairie............ | 38) —11 | 16.6) 0.02) 0.2) Brunswick .............. 58 8 30.8 4.05 13.0 
0) 2.6) 2.65 18.8 || | |—9) 16.9) 0.19 1.9 | | 58 11 | 32.8) 3.41 19.0 
40) 22.2) 3.45) 34.5 0.2%) 20) Conception.............. | St) 9 30.0) 3.47) 200 
8) 96.5 | 4.80) 45.0 || T. | T. Cowgill . 2/31.3) 5.00 as 

7) 26.8) 3.62 | 17.5 | Mapleplain | 0.05) 0.4 Darksville t .......... 6/90.7| 4.88] 11.0 
| —13 | 1.84]...... Maplewood 41) O | Downing ........ 4.13 | 26.5 

8.95] 9.0 || 44) 18.8] 0.00) 0.0] Bast Lynne ®3........... W 33.8 4.62 

60 6 3.93 11.5 || 4) —10 19.5 T. Edgehill 58 | 6 36.4 3.69 0.0 
58 | 20.8; 2.84 4.0 Minneapolisa 42) —5/| 21.5) 0.08 0.8 | | 8/|33.7 4.76 9.8 
—19/ 13.2 073) 25 Minneapolis?!...... 41% —6/90.5 | 0.05] 0.5) -| 7/966) 3.72) 1.0 

4.9) 0.47 4.0 Minnesota City *t!..... 42) —6/ 21.5) 0.67 1/22) 4.80 15.5 
1/28) 5.00) 41.5 | Montevideo t..........-- — 6 21.5 T. T. Fairport..... 3.9 
4/1 2.78] 5.0 || 41 W.0) 0.01 0.2 || Farmersville 4.05 23.0 
48; — 3 2.83) 17.2 | Mount Iron............- & | —26 | 10.5 | 1.065 | 10.5 || 63 34.9 4.41 10.0 
5S 7) 3.09 9.5 Newfolden ..........++ | 60) 03 BG 4.14 2.0 
— 1/25) 4.16|).34.0 New London.... 19.3) 0.00 0.0) Gallatin 6 32.0 5.13) 
— 2.0) 3.04) 16.6 New Rie hland*if... .. B38) — 8 | 4.06 16.0 
53) —16 2.3) 2.04) 13.4 | New 43) —6 | 22.3) 0.08 1.5 Gordonville | 36.5 5.53 0.8 
37 | —14| 16.7! 0.50) 5.0 | Park Rapidst........... 4.37 20.8 
41 12 | 26.8 | 2.95; 18.6 | Pime River............... 38 | —21 144.0) 0.04) 0.4) Halfway 66 12 | 37. 2.80 
39 | 19.0) 3.82) 32.8 Pleasant Mounds....... 45) —3 2.5) 1.0, Harrisonvillet .......... | 68 3.87 8.2 

19.6 1.40!) 14.0 Pokegama Falls........ 40 | —32 9.5 | 0.27 | 3.49 0.2 
60 4/27.4| 3.90) 13.8 | Redwing 0.32 3.2 | Houston 67 5 | 39.3 1.98 0.0 
222.4 «8.07 8.0) Kolling Green........... 45) —5 | 21.2) 0.30 4.59 13.6 
40 5.30| 40.0 23 | 0.22) 2.9) Humansville ............ 12) 37.8/ 3.93) T. 

6) —6 2.3 100) 10.5 St. 45) —7/ 19.0) B.S || 24.2 
38 * 38) —-15/ 17.6) T. T. 67 2 38. 44 
41 23.6 | 2.80 | || St. 38; —9/ 17.2) 0.04 0.8 Jefferson City t.......... 61 36.6) 4.61 0.0 
62 |) 3.53) 13.2 | St. 4 0.10 55 | 4.73 27.1 
299) 5.8 Sandy Lake Dam....... 36; —25 | 13.3/ 0.12 75 37.5 3.76 5.5 
38 | —13 | 22.0) 3.71 | 35.4 | Sauk Center............. SD 3.96 14.0 
41 10 | 27.0 | 2.60| 22.0 Shakopee® ........ ..... — 4/28) | T. 63 9 | 38 3.33 0.5 
38 | —10 | 15.8) 1.25) 12.2 | Spring Park............./...... 0.05 0.5 Lexington..............- 59 11 32 4.28 15.0 
4.11 TOWER 40 | —36 8.8 | 0.80 8.0 | 5 | 31.‘ 5.92 21.0 

7} 1) 2.2) 2.35) 2.0 | 0.2% 3.0! Louisiana............... 56; 5 33.2) 3.85 5.0 
41 3) 3.41 | 34.1 Willmar t...... 41 —5 =. | 56 3. 33 4.74 8.0 
7 wo 38.07) 13.8 Worthington ............ | —21 0.15 1. 3.70 0.1 
39 | —19 | 20.2| 18.5 | Zumbrota’ ...... ...... 4) 68 2 3s. 4.64 0.5 
48 0) 277) 18.0 Mississippi. Marshalit ...... 60; 8/| &. 4.02 13.0 
|—3/ 25.4) 3.91 | 21.0 Agricuitural College... 76| 16 4%.4| 7.87) T. | 2.98 17.5 

3.55) 18.0 | Austin 71] 13) 48-5 | 13.58 57 5 | 33. 3.70 6.5 

2 O | || Batesville 76 14 47.0 6.32 Mineralspring..........- 66 12 | 38. 3.16 T. 
3.22) 34.0 Bay St. Louis............ 72| 19/58.8)] 3.72 3. 3.87 1.0 
— 2) 6.0) 3.10) 6.0 | Biloxit 71 23 54.2) 4.18 Mount Vernon .........- 7 15 40. 4.45 
399 24.4) 2.88) 2.0) Booneville .............. 7 12 | 45.9) 7.51 70) 14) 39. 3.44 7. 
4 | —14/ 17.6 | 2.85) 2.0 78 | 54.3) 8.58 Nevada ®?! 70 13) 36. 4.78 5.5 
4 182 1.65) 16.6 Brookhavent.......... 15 | 53.3) 9.05 New Haven®!........... 9 38. 3.26 01 
| 22.2) 38.0 | 21 | 53.1| 6.88 New Palestine .......... 67| 10 37-6) 3.08) 30 
4 — 4° 8.0 4.5) 19.5 Columbus ft ............ 79; 15 | 4.2/]...... Oakmound ...... 3.49 0.0 
99; 19.5) 1.72] 11.0 || Corimth ..........- 75 13 46.4) 8.44 
2.9) 4.5 Crystal Springst. ...... sO 18 8.76 68 7 | 3. 3.48 7. 
45 1.30 3.8 Edwards 78 19 52.8 8.18 Bec 52 6 | 3.62 27.4 
| —12/ 17.2/ 1.06| 10.5 | Fayette.............. 9.17 56; 6/ 31 3.28 23.1 
— 4) 2.0) 3.29) 15.0 French Camps........... 78| 10 | 48-5) 7.57 th 2.2 2.0 
42 | —10/| 21.6) 2.15| 2.0 Greenvilledt............ ws | 16 «50.3 |) 8.19 Palmyra «++ 2) 31. 430 40 
48 | —10 | 2.2 2.90) 19.0 Greenwood.............. 16 | 49.2 | 11.39 Phillipsburg *t!......... 61 10 36.6 2.84 T. 
40 Hattiesburgt .......<.... 57 | 19 53.8) 1.82 Pickering ®?........+.... 16:2 
39 5.2%) 42.9 Holly Springst.......... 7l 14 | 45.2 | 11.22 Platte River*?.......... 5 3 | 27. 358 79.0 
2.9 1.80 99) 7.33 Poplar Bluff ............. 7 2. 7.31 0.0 
3.98] 19.9 |) Kosciusko............... 15 | @.8|....... 50 | —10 | 30. |..... 
18 | 24.4) 2.42 76; 13 48.9) 7.79 8 36.6! 3.62 0.2 
| — 6 | Leakesvillet ..........+. 80 19 211 5s 10 30.2) 4.73 17.0 
61 5 26.9| 3.30)...... | 77) 563) 285 3.05 1.2 
49 5 | 26.7/| 3.54| 16.8 | Louisvillet.............. «11 50.0) 8.61 cs 5S 6 | 35.2) 3.65, 0.5 
90 | —16 | 91.9 | 4.18 | || 74| 51.4) 5.69 2 35.0; 4.18 T 
—8/ 17.4) 1.70| 17.0 Magnoliat.. ............ 79 | 17 | 54.2) 8.32 ses 14 | 34.5 | 3.37 2.8 
3.18) 27.5  Mayersville!............ SY 34° «52.8 |) 4.40 7 33.0) 2.88 7.5 

% | —17/| 13.6) 0.00; 0.8 | 83) 19 | 4.7) 8.50 » 11 40. 6.46 
39; —7/ 19.6) 0.35 9.5 || 71 11 45.6) 8.64 Steffenville ..... ....... 9 33. 4.59 15.0 
42 | —10/| 18.3) 0.10| 1.0 | Palo Alto............... 79 14 | 51.2) 5.38 10 38. 3.30 8.5 
43 | —10 | 19.2; 0.10; 1.0 | Pontotoc......... 84 11 | 49.0 | 7.67 66 17.1 
41,—5 W.8 0.08 0.3 Poplarville .............. 80} 22 55-4) 1.68 | THOMCOM 52 6 30. 3.30 
4/ 21.1 Port Gibson 17 | 52.4) 8.96 to 4 36 4.08 20 
40 | --12/ 19.8/ 0.25| 25 | Ripley.. ............... 7) W 47.0) 9.63 Virgil 
39' —5 0.61) 3.0 Rosedale*............... 77 | 13 | 48.2/ 8.46 aN 5 33.1 3.91 20 
4.3 0.17 2.1 Tupelot.......... |} 8.12 | 5 39.3) 3.06 0.0 
1.0 |] «165 48.8") 8.95 Montana. 
4 | —5/ 2.2) 0.10 1.0 Walnut Grove*......... 70 15 46.5) 5.38 55 | —22 26.6); 0.36 6.3 
42'—7/ 19.9) 0.3 2.5 | Water Valley*t'........ 7 11 48-0 | 10.12 24.6) 0.35 5.5 
42 Woodvillet ...... 79 21 | 54.4) 9.03 | sess 44;—7/ 19.2) 6.0 
4 | —6/ 18.6, 0.02; T. Yazoo City ?......... «.. sO 10 | 51-2) 7.92 | | $9 }—12 19.8) 0.31; 3.1 
38 —11 | 18.2; 0.2); 45.0 Missouri. | Chinook 42'-—8 22.3; 0.2 2.5 
39, 8.8) 0.83 4.87 |. Columbia Falls.......... } 24.4) 1.51] 15.0 
0.04 1.0 || Arthur *%..... 12 | 38.8 | 5.53 2.0 | Deer Lodge.........-.... | 48) —7) 18.0) 0.10 1.0 
T. T. 8.07 | 19.8 || Dupayer. OD | — | 
41/—5 0.05 6.00 46.0 Fort Benton............ 2.6) 0.10 0 
36 —20 11.3) 0.09) 1.8 Birehtree. 3.39 0.0 Fort Keoght............ 4 19.7) 0.21, 2.0 
36) 8&2) 0.10 1.0 Bolckow. 2.86 | 23.0 || Fort Logan.............. 55 | —12 19.0) 0.00 )...... 
42) —27 | 13.1! 0.94 2.3 Boonvillet 4.52| Fort Missoula...........1 41! —4. 18.8) 0.51| 4.3 


30 
d 
‘ 
Stations. 
4 
Grayling........ 
Hanover ......+. 
Harrisville ..... 
stings 
| 
Iron Kiver.. . | | 
Jackson ........ 
Kalamazoo .... 
Lake City ...... | 
Lapeer......... 
Lathrop eee 
Luz rne 
Madison ......... 
Mancelona...... 
Manistee ... ...., 
Manistique ....... 
Middle {sland 
Midland 
Mottville 
Muskegon..... 
Newberry ...... 
Northport ....... 
Old Mission...... 
Olivet 
6 cesses 
Parkville ......... 
Pentwater*™.... 
Petoskey ...... .. 
Plymouth ....... 
Port Austin *.... 
Reed City ....... . 
Rockland ... ... 
Rogers City °*... 
Saginaw ........ 
St. ....... | 
Sandbeacha...... 
Sidnaw 
Somerset .... 
Stanton 
Thomaston . 
Valley Center . 
Vandalia ........ 
BASED 
Waverly........ 
West Harrisville 
Wetmore ......... 
White Cloud .... 
Ypsilanti ......... 
Minnesota. 
Albert Lea ....... 
Alexandriat ...... 
Beardsley ........ 
Bingham Lake . 
Bird Island.... 
Camden ......... 
Collegeville ...... it 
Crookston ....... 
Detroit City...... 
Faribault.. ...... 
Farmington t... 
Koochicking ..... 
Lake City.......... a 
Lake Jennie.... 
Leech Lake........ 


JaANuARY, 1898. 


MONTHLY WEATHER REVIEW. 


31 


Tasie IT.— record of voluntary and other cooperating 


Temperature. 
(Fahrenheit. 
| 3 
Stations. By 
| 3 
3 
= v 
| | | 
Montana—Cont'd. o |; | 
40 —15 15.8 
41 — 7! 2.9 
64 0 | 30.7 
7 18 | 23.8 
Lewistown .......... 49 | — 9 24.4 
Manhattan ft ............ 44 —18 | 15.6 
Martinsdalet........ ... 45 | —10 | 23.6 
Marysvillet ............. 2.4 
49 | — 5/| 21.8 
Radersburg ............. | 49! 23.4 
St Ignatius Mission .... 
48 | —10 | 24.5 
2 5 | 24.6 
45 — 4) 23.2 
Virginia City? 44|—8/| 18.8 
4 —W 22.9 
71 8 | 24.2 
Nebraska 
49 | — 2) 26.5 
70 0 31.5 
Arapaho*!..... .......- 58 
Arborville*!............ no 6 2.0 
OF 46 2 | 27.8 
8 | 29.8 
Auburn ®t? 51) —2)| 3.9 
9 | 2.7 
63 2) 2.9 | 
Beaver Cityt............ 61 30.7 
Benkelman | 
4, 3) 3.7 
David City *t*.......... 6 | 27.3 
17 7 | 2.9 
38 | — 8 24.7 
59 5 | 29.4 
Fort Robinson .......... 60 -12 | 23.4 
61 4 30.2 
43 0 7.4 
49 4\27.8 
Gothenburg ...... 58'—3/ 26.9 
Grand Island a*!....... 60 33.0 
Grand Island ’.......... 53 4 
40 —10| 2.5 
43|— 4/ 2.6 
Harvard.......... 51 8 | 29.4 
52 9 | 2.5 
Hayes 
Ha 50 22.6 
He ront 58 3 | 28.8 
Hickman 
Holdrege/*! 55 30.8 
Imperial f ........... 
Indianola (near) *!. 60 5 | 27.8 
Johnstown ...... eee 
Kennedy .. -| 54) —1/ 
Kimball 58 —11 | 2.2 
51 5 | %.8 
Lexingtont............. — 1/| 
Lincoln’ t........ 48 2.2 
Lodgepole+ 58 —6 2.2 
Loupd*}....... 60) — 8 | 8.8 | 


snow. 


Total depth of 


ae 
seo 


"2 q 


SPL 


Stations. 


Nebraska—Cont'd. 


Merri iman. 


sans 

Nebraska City 
Nebraska Cityc......... 

- 


Redcloud 6*!.... 


Republican *!........... 
St. Libory ...... 
Santee Agencyt......... 


Springview 


©! 
«000500000 
>. 
Weeping Water*!. ..... 


Wilsonville*!...... 


WHMIS 


Battle Mountain *!...... 
Candelaria ...........+.. 
cave 
Carson City..... ...... ‘ 
Cranes Ranch....... 


Elko (near) ...... 
El 


Empire Ranch........... 
Golconda *! 


Hawthorne a*°®.. 
Hawthorne /..... 
Hot Springs *'. 


Humboldt *!............. 
Keysers Springs ........ 
Lewers Ranch........... 


Los Vegas. 


Mida 
Mill “City 


Monitor 
Osceola........ ewes 

4.2 || Palmetto 


| 


| Total depth of 


snow. 
snow. 


Rain and melted 


Maximum. 
Minimum. 


PRAT 


> 


Ars 


— 


SHES 


Temperature. 
(Fahrenheit.) 
| 
Stations. 
| 
a a 
Nevada—Cont'd. 
kn 46 — 4 23.4 
Reno State University .. 53 —6 22.4 
St. Thomas.............. 66 10 | 34.3 
San Antonio. 56 5 | 22.2 
Silverpeak .............. 55 | — 4/ 25.0 
59 | — 3 | 2.2 
43 —10 | 13.4 
46 —16 13.3 
44. — Bk 20. 2° 
Wadsworth *!........... 4 --8/ 19.3 
New Hampshire. 
Berlin Mills ... ......... 44 | —35 | 13 
48 —19 | 15 
Brookline 48 | —15 | 23. 
2 —15 | 17.8 
46 —2 16.8 
42 —19 | 15.5 
48  —23 19.4 
40 | —32 | 12 
6.0. 46 —17 | 18 
50 —18 | 22 
North Conway .......... 44 —23 | 16 
46 | —22 | 18.4 
47 —28 | 15.6 
Sanborntont ...........: 45 —16/ 17 
45 | —37 | 12. 
New Jersey. } 
58 6 | 34. 
53 2 | 90.3 
59 | 33.! 
Billingsport *!........... 52 9 | 33.3 
0400 53 3 | 29.8 
59 16 | 37.4 | 
| 58 11 | 33.4 
Cape May C. H.t........ | 60 14 | 37. 
Charlotteburg...........) D1 2 | 29. 
CE 2 | 20. 
no 12 | 34. 
College Farm ..........+ 63 4 | 33. 
Deckertown. — 28. 
Egg Harbor City ...... -| 59 8 | 34. 
56 7 | 82. 
| 52) —10 | 29.8 
Franklin Furnace.......| 50 | — 4 | 28.6 
| 59 5 | 33.1 
60 13 | 34.6 
| Hanover...... 5 | Bt 
| Hightstown | 6 38 
Imlaystown.... 60 8 34 
Lambertville ............ nb 10 | 32. 
Moorestown ..........-.| 64 9 | 33 
OF nD 6 | 32 
New Brunswicka....... 7 | 33. 
| 3 | 28. 
Ocean City ....6...eeees | 60 12 | 36. 
Oceanic ....... 60 8 34. 
Perth Amboy..........++ | 60 5 | 32. 
Plainfield......... | 56 6 | 30. 
Port | 8B) 14) 36. 
Rivervale.......... 59 | —10 | 30. 
| Sergeantsville........... 3 4 31 
Somerville 57 4 31 
South Orange ..... ....| 55 6 | 31. 
Staffordville ............ 
| Toms River .............| 58! —3/ 33. 
60 8 36.5 
Vineland 50 11 35. 
| Woodbine.... 10 35.4 
New Mexico. | 
5 | 36.2 
0 | 30.8 
Aztect. —16%| 18.2 
Bernalillo t. 5 | 32.5 
Bluewater......... ere 55 — 8 | 27.0 
| 47 | —24/ 14.0 
Deming*® 60! 17 | 36.0 


= 


Precipita- 
tion. 
o a 
Es 
ae |_& 
|e 
Ins. | Ine. 
5.5 
0.99 10.4 
0.41 7.2 
0.49 8.7 
0.11 1.0 
0.2 5.0 
OL 2 2.5 
0.31 3.5 
1.39 15.0 
0.78 12.0 
0.83 9.0 
11.5 
5.19 228.9 
2.62 27.5 
2.85 26.5 
3.82 55.5 
§.25 51.0 
4.44 33.7 
3.59 32.0 
4.34 | 35.5 
4.89 43.3 
4.68 245.0 
5.69 32.0 
4.42 22.5 
5.54 87.0 
6.12 43.0 
6.00 51.0 
6.82 43.6 
5. 38 48.9 
4.74 36.0 
3.12) 23.0 
5.28 | 33.0 
| 37.5 
3.97 7.0 
3.47) 8.0 
4.50 12.2 
4.33 | 12.3 
4.75 10,2 
3.50 10.0 
4.89 12,2 
3.98 0.3 
4.17 10.5 
3.71 | O.8 
4.79 9.0 
4.7 2.0 
2.79 
4.18 8.0 
4.48 12.5 
4.06 17.0 
3.37 4.0 
4.70 21.0 
5.90 18.5 
3.71 | 10.0 
5.32 11.1 
3.50 4.2 
4.42 | 14.0 
3.33 6.0 
3.84 8.0 
4.7 9.5 
4.20 | 9.0 
4.61 9.8 
4.44 11.7 
4.76 | 11.2 
4.9 12.5 
4.47 | 10.4 
4.62 11.0 
3.35 0.5 
5.04) 10.0 
4.81 17.8 
4.39 8.3 
4.90 12.8 
4.56 9.4 
4.69 14.0 
4.84 13.3 
4.35 10.0 
4.35 10.4 
4.32 15.0 
3.48 4.0 
4,0 8.0 
4.50 11.0 
3.65 4.5 
3.26 
0.22 0.7 
5.4 
0.67 «6.8 
0.52; 5.2 
0.20; 2.0 
1.28 16.5 
| 0.40 4.0 


| 
ipita- Temperature. 
yn. (Fabrenheit.) | 
’ | 
| 3 
| 
! 
Ins. bd ° Ins. | Ins. 
1.0 -| 0.20 2.0 
2.0 0.40 4.0 
9.3 0.60) 6.0 
2.8 0.75) 7.5 
6.0 0.47 | 4.8 
2.7 0.40 4.0 
5.0 0.31 1.9 
7; 
4.0 1.67 16.5 
4.6 1.30 13.0 
10.0 1.05 17.0 
1.55 15.0 
2.5 0.30 3.0 
10.2 0.69 6.8 
6.0 0.95 9.5 
7.0 0.55 5.5 
7.0 6.0 
7.5 (15.0 
T. 0.38 4.0 
3.0 0.60 7.0 
Plattsmouth *'.......... 44 10 30.1) O85 
—2 2.2) 0.33 
0 
2.4 | 0.45 5 
860.10 0 
2.75 0 
0.38 s 
6.56 5 
O.85 
0. 66 
I -| 0.88 | 
0.40 0 
4s 10 | 2.7 0.50 0 
0.45 5 
0.80 0 
0.90 Lo 
| 
1.00 10.0 
0.66 4.2 
1.75 17.5 
1.15 11.5 
0.75 7.5 
1.20 12.0 
1.82 18.7 
0.70 7.0 
0.36 3.5 
1.05 10.5 
1 1.21 14.2 
0.32 3.2 
1 0.25 2.5 
| 0.47 4.8 
1.60 16.0 
6 30.1) 0.15 1.5 
6.2 
3 30.0 1.15 11.5 
1 12 2.2) «(0.50 5.0 
17.0 1.60 105 
¢ 3.0 0.47 2 
; 5.0 0.56 0 
8.6 1.53 10 
7.0 1.08 0 
0.12 
12.0 T- 
2.0 
3.4 
5.5 
11.0 48 —15) 16 
25 4 | —21 12 
5 46 —10 +18 
8 — 4 
0 | 27.8 r 
e Mi 
1 4 —9 
| 
48 —I18 
—2 
49 —10 
61 | —11 | | | 
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Taste II.— Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. 
(Fahrenheit.) 
Stations. é 
= 
New Mexico—Cont'd. ° ° 
East Lasvegast.........| 50| —6 31.2 
BGG 12 | 40.8 
Englet ....... 65 6 35.7 
Espanola ..... St | | 33.3 | 
Fort 65 | — 1 | 32.6 
Fort Union ..... 76 0 | 36.2 
Fort Wingate .........-.| 65) —10 26.3 
Galisteot....... n2 2 | 
Gallinas Springt........| 62 0 | 31.8 
Hillsboro 71 9 | 37.5. 
Laluz......-+ 16 | 30.3) 
Las Cruces t.. 68 7 | 37.3 
Lordsburg **.. 65 6 | 37.2 
Los Lunas 5a | —10 | 27.5 
Lower Penasco ..... «.. 70 10 | 37.0 
— 7 | 2.6 
Rincont...... 7 14 | 38.9 | 
Roswell t......... 70 2 | 36.0) 
Shattucks Ranch ..... 67 9 | 39.0 | 
White Oaks t..... — 3 | 30.0 
Winsors Ranch......... 3.3 
New York. 
Addison 52 |—9/ 27.7 
58 | —10 | 27.2 
57 | —15 | 23.2 | 
| —17 | 26.4 
Appleton 5) 27.4 
Arcade coves) —14 | 26.8 
Arkwright......... | 27.4 
Auburn....... 34) —6/ 27.2 
AVON bees | 55 | — 5 | 97.1 | 
Baldwinsville | 4.4) 
eens | 87 | 2.6 
Big Sandy *"™...........-| 46| 
Binghamton t ..........- 57 | — 9 | 26.0 
42) —16 20.6 
Boyds Corners ...... 
Brentwood .............- 57 | —10 | 30.7 
7 | 32.6 
Canajoharie ... .. |} 42|/—10 2.8 
400 | —37 13.8 
Carmel ......... —10/ 2.2 
| — 9 | 25.6 
Cedar Hill. ... a nO | —13 | 23.8 
Charlotte *"™...... .... 2 23.8 
Cooperstown ..........| —15 | 21.8 
Dekalb Junction ....... |... 
Dryden ..... —7 | 
Elizabethtown .......... | 42) —26 | 15.6 
Fayetteville 
Fleming .. ... — 
Fort Niagarat........... 5 | 28.3 
Franklinville... .....+.. 57 | —26 24.8 
Garrattsville 48 | —11 | 4.2 
Glens Falis........ | —14 18.1 
Gloversville 4 | —@2/| 19.8 
Greenwich ...... | 19.2 
Honeymead Brook..... @ 
Humphrey ¢.............) 56|—4/ 2.4) 
Ithaca ..... 58 | — 4/ 26.1 | 
Jamestown. 58) — 3 | 
Keene Valley . 42 | —19 | 14.8 
Binge Station 
Lake Geor, 49 | | 18-2 | 
Lake Placid oe 51 | —20 | 17.6 
Little Falls 52 | —16 | 
port. 7 | 3.5 
Lowville . 53 | —29 | 18.3 | 
Lyndonville. 
Lyons....... | — 29 | 98.4) 
adison Barrackst...... 45 —25 | 19.6 
Middletown 
Mohonk Lake ..... 4 —5/ 2.2) 
Napoli ......... 
Newark 
New Lisbon —20 2.4 
North Hammondt......| 44) —22 | 18.0) 
North Lake..............) 42) —30/ 13.0. 
Number Fourt........... 46 | 17.4 
Ogdensburg .............. 43 | —21 | 16.2) 


Precipita- Temperature. | Precipita- 
tion. (Fahrenheit.) tion. 
a 
3 
& zim izle ie 
Ina. Ins. | New York-—Cont'd. ° ° ° | ins. | Ins, 
0.51 | 6.7 | 55 | 3.61)...... 
0.15 O.5 Oxford 4 | —15 23.8) 4.76) 19.2 
| Palermo 42) 21.8) 2.91) 15.2 
0.4 Penn Yan........ 97.8| 287] 28 
| Perry 4 — 6) 3.5) 2.47 | 12.4 
0.30 | 2.5 || Pime City 8.47 
0.66) 6.6 Barracks{t..| 40 | —22/ 15.0)..... 
0.75 7.5 | Port 50|/—6 %.6 4.21 16.0 
0.29 5.0 Poughkeepsie ........ 51 | —18 | 2.0) 5.27) 13.0 
1.83/ 5.5) — 4) 30.6) 3.83) 13.5 
0.67 1.0) Ridgeway 57 2/27.0 3.69) 12.4 
0.63 Rome..... 19.8| 5.44]..... 
0.38 |...... | Romulus . 53) — 4) 27.0) 4.05) 11.0 
0.50 4.0 || ROBO | 5.90 |...... 
1.30 9.5 St. Johnsville | 5.19 | 24.3 
0.60 3.5 Saranac Lake 3.39 | 24.8 
0.2 2.0 Setaukett . 4.00 6.0 
0.62 | Sherwood .. 
0.26 6.0) Skaneateles.... ° 3.69 : 
0.35 3.5 South Canisteo ....... --| & 3.90) 19.5 
0.78 2.0 Southeast Reservoir .... 
2.21. 19.5) South Kortrightt....... 49 | —14/| 2.84)|...... 
2.43 25.0) Straits Corners.......... — 3.14) 13.6 
Ticonderoga....... 45) 18.6 6.66 32.8 
3.91 7.5 Wappingers Falis....... | 5.17) 
3.80 7.0) Watertown ....... | 20.3 5.65 |...... 
3.16) —13 27.3) 2.65] 11.2 
3.23 13.7 || Wedewood..............| 51) —1/ 2.73) 18.0 
4.29 | Westfield 62) 13 6.0 
Westpoint? 9/92) 110) 48 
Willetspoint ............. 55 7/322) 5.13) 5.0 
3.89 13.0 North Carolina. 
| Ashevillet.......... TO] 40.6 3.60) 1.5 
4.500 14.0 Beaufortt..... | 21; 50.2) 228) T. 
4.46 15.9 Biltmore t...... 11 40.9 3.28 1.4 
3.93 12.5) 73) 14) 42.6. 1.85 
3.91 12.0) Edenton .......... 19 | 45.9) 2.79) T. 
5.30 24.0 Experimental Farm.... 71) 45.2 1.92) 1.5 
6.10 16.5 Fayettevillet............ 78 14 | 47.4 2.19 0.5 
5.10 12.0) Platrock 68 9° 38.9 5.35 0.8 
3.14 23.5 TL) 13) 421) 1.96 )...... 
6.76 | 2.0 Greenville 1.96) T. 
4.97 12.5) Hendersont.......... 14/42.8) 2.14 1.0 
4.46 13.0) Highlands............... 68 36.8) 6.09) 2.8 
3.35 17.5) Lenoir*t!...... 69 16 39.9 3.21 1.5 
|| Linville? 4/986! 4.28] 55 
6.19 || | 73) 13/41.8 1.94 0.2 
4.00; 23.5 44.5) 2.20 ]...... 
4.74| 33.0) 7) 484) 1.92) T. 
4.76 LIBRE. TH) 19) 46.05 3.67) 1.0 
4.08 | Mocksville ...... .......| 27!) 47.6) 2.52 2.0 
4.40| 15.0) 7| 4.0) 1.75) T. 
2.45| 11.5) Monroet............. 15) 4.0) 234] 1.0 
Morganton ........... 12 | 30.7 | 3.2 1.0 
1.33 10.0) Mountairy.......... 11 39.6 «63.47 1.5 
Mount Pleasant..... ... | % 4.4 234 1.5 
| | 24) 52.8 1.9%) T. 
5.34 50.0) Oakridget.............. 70 18 | 41.6 2.42 3.0 
5.08 | |) Pantego .... 1.9% | T. 
6.90 38.0) Pittsborot..............| 7 17 | 43.5 1.77 2.0 
5.22) 24.8) Rockinghamt............ 76 16 46.7 2.44 1.0 
2.20 |) ROXDOFOP 73 0 40.3 2.15 4.0 
13.0) Salemt...... 71 15/41.0 2.20 1.5 
4.57 | 21.3) Salisburyt. 73 15 | 44.4 1.86) 1.5 
2.21 9.4 Saxont | % 7/ 42.0 2.35 2.0 
5.55) 31.0) Selma.. 75 18 4.8 1.68 3.8 | 
7.20; 20.0) Settle... 7 10 41.0 2.60 
5.25 Sloan 18 49.8 2.40 0.7 | 
5.36 38.8) Soapstone Mount t 71 42.0) 2.15; 2.0 
3.23 2.0) Southern Pines at 76 1 49.1 1.89 0.5 
4.42) 21.0) Southern Pines > 74 48.0 1.98) 0.5 
3.50 | 13.0) Southportt.. 72| 18| 49.6) 1.54 
4.32 | 33.0 70) 42.5 1.75 1.0 
2.28 7 12 44.1) 2.05 0.3 
4.62 | 2.5 |) Wash Woods ..... 1.88 
2.64 27.6 Waynesvillet.......... 69 4 39.8 4.36 1.0 
Weldont 75 16 44.9) 2.40) T. 
5.07 19.0 or 
2.85 | 14.5) 39) —15 14.5 | 0.02 0.2 
4.90 | 36) 14.1] 0.06| 0.6 
4.04 | 15.8) T. | T. 
4.37 | 28.5 | Buxton... 36) —15/ 12.6 T. T. 
3.63 ...... | Churehs Ferry ....... 38) —18) 11.9) 0.24 2.4 
2.57 17.0) Devils Lake.............. 14.2) 0.20 2.0 
7.138 49.0) Dickinson ................ 17.0 7. | 
34.0 | Dunseith 7.8) T. | T. 
2.82) 8.0 1 — 8119.5! T. T. 


Temperature. | Precipita- 
(Fahrenheit.) tion. 
3 
22 
sa 
Big en 
a | 
“isaigié is 
a Aa a | | & 
North Dakota—Cont'd. | © ° | ° Ins. Ins. 
Falconer ..... was —15 15.6, 0.10 1.0 
40 —16 14.0) 0.06) 0.6 
Formant ........ —10 15.8 0.00 0.0 
Fort Berthold...........| 69> —14 21.1) 0.04 0.5 
Fort Yatest ..........+ 2.4) 0.20) 2.0 
cece 40 | —22 10.4 0.16 1.6 
Glenullin 45 | —11 | 17.6 » 
| Graftont 87) | 8.8) 0.05) 0.5 
Grand Rapidst.. 45 | —10/ 17.2) 0.45) 4.5 
Hamilton...... 3%) 7.8 0.39 4.2 
| Jamestownt .. 41 | —11 | 16.1) 0.2 
3 13.0 0.0 00 
| Larimoret .. 38 | —17 | 11.2 T. 
| McKinney. 35 2111.2) 0.06) 
| Mayville... 40 —11 | 17.4) 0.% 0.5 
Medorat... —104 15.6) 0.00 0.0 
Melville ... 39) —13/ 15.8) T. T. 
Miltont ....... 32) —20 7.4 0.30 3.0 
| Minnewaukon. 38 | —16/ 12.4) T. 7. 
| Minot........ 52; —6/ 17.4! 0.066) 0.6 
Mintot 10.6) 0.10 1.0 
Napoleont 41 —14 15.8) 0.65 6.5 
| New England City ...... 42 | —12/ 19.2) 0.20 2.0 
41;—5/2.0 0.066) 0.6 
oc 34 | —-15/ 13.2) 0.10) 1.0 
Sheyenne ... .......... 38) —16 12.8 0.05 0.5 
4 —4 16.2) 0.3 2.3 
University..... 38 | —15/ 12.4) 0.10) 1.0 
Valley Cityt.... | 0.20 2.0 
47|/—9/19.8/ TT. T. 
White Earth ............ 39 1/19.6 0.10 1.0 
13.6, 0.2 22 
| Willow | — 8 | 90.4 
Woodbridget ..... .....| 32) —23| 6.8) 0.09, 0.9 
Ohio. 
62; —2/2.8) 4.99) 5.0 
Ashtabula...... eevcccees 62 10 | 31.1 4.41 12.0 
Atwater ............ 4.37 6.5 
Bangorville ...... 62;—3/ 30.7 5.08 4.0 
sees | 4.79) 2.0 
Bellefontaine ........... |; 61 6 32.2) 3.26 1.5 
Benton Ridge........... 63 631.4 5.46 7.2 
Bethany 65 8 | 26.0) 5.84 |...... 
Bigprairie ............... 64 0 | 31-6) 5.04 2.0 
Binola ........ | 3.64 10.0 
Bladensburg ............ 64 | —12/| 20.9; 5.11) 3.0 
Bloomingburg....... 64) —3 | 34.1| 6.05) 5.0 
Bowling Green ...... 65 4/30.0| 3.7%! 2.0 
60 | — 4/ 31.1) 3.80 
Dennison. ..... 66 4/ 35.4) 7-9) 1.1 
| Canal Dover............. | .64|—5/| 32.0) 4.65 30 
| Cantont...... ese eve 71 3132.9) 4.64) 6.9 
| 3.84 1.0 
| Carroliton...... 5.09! 7.0 
| Celina..... 65 5 | 31.4) 5.19 1.0 
| Cherryfork 68 — 35.3 11.69 1.0 
| Chillicothe 68 —3/ 36.0 3.40 3.0 
Circleville | 67|—6/ 35.2) 62) 6.0 
65 |—2/ 34.1) 69 20 
| Cleveland a.. .......... 3.41 3.4 
| Cleveland | 20.6) 2.76) 5.5 
| Clifton...... 64/—9/| 32.5) 5.68 2.3 
67 | —12 | 35.8! 7.099) 3.0 
Colebrook .. 4/310) 298 8.0 
Daytona 67 | 34.0) 5.9%) 2.0 
Dayton>t 5-02 0.7 
| Defiance & 5 | 20.9) 3.87), 2.6 
Delaware -| 64) 32.6) 4.96 3.0 
| Demos... -| 0| 31.7) 3.79) 3.0 
| Dupont . -| 58) 2/295) 290) 40 
Fairport Harbor * -| 6 
| Fayetteville........ 6) — 4/342) 7.87) 3.5 
6/314 4.26 4.0 
| Frankfort 67 | —11 | 34.6) 5.55) T. 
| Garrettsvillet............ 62) —9 | 20.8 4.82 10.8 
| —12 | 31.1) 5.99) 3.1 
Gratiot —6/ 92.4) 5.15 4.7 
| Greenfield............ ..| 66) —1/35.9 6.30 1.0 
| Greenhill —5 | 90.6 4.26 4.7 
| 2/814) 4.52) 20 
Hackney. .... 7.42 6.0 
Hanging Rock...........| 70 1 | 38.4 8.32 T. 
64| 7/302) 5.68 8.0 
6 20.2 | 3.71 15.0 
66|—11/ 35.0! 815| 1.0 
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‘Temperature. Temperature. Precipita- Temperature. 
(Fahrenheit.) (Fahrenheit.) tion. (Fahrenheit.) 
| 
Eig g | | oF Big | Se 
: : es | _& 8 ig aa | 
| is s |3 
| | | | 
Ohio—Cont’'d. | © | © | Ing. | Ins. Oklahoma—Cont'd. Ins. Ins. | ° | ° Ins. 
61; 4.41) 10.5) Winnview® ............. 70 12 | 38.2 | 2.01 2.0 || Bverett ...... 52e| 4° 3.35 
00000 61|—4 29.6) 5.49) 9.5 Oregon. Farrandsville 3.56 
Jacksonboro . | 65 4 | 33.8) 6.70| Albanya...... .. 41.0) 4.07 3.0 Forksof Neshaminy*'..| 54| 13 8.88 
Kenton | 64 431.8) 4.54 1.3 49 18 34.0) 0.87 0.8  Franklin......... 4.51 
31.6) 2.63 2.5 Ashlandd.. 64 13 35.3 1.38 4.0 Frederick ........... 3.76 
Lancaster ....... | 67 | —10 33.6 | 5.80 2.5 Aurora -| 50 25 38.5] 3.97 1.0 | Freeport t 5.68 
62 83 29.6) 4.34 5.0 Aurora(near) 52 23 «38.4 3.81 1.5 Girardville.......... 5.43 
Levering. 62 | —18 | 28.8) 5.29 3.0 Bandon...... 44.3) 5.7 Grampian | 54 0 8.81 
Logan ... 68 | —12 | 35.2) 7.20 3.5 Bay City t... 55 24 40.3 | 14.26 8.1 Greensborot ........000+) GT ween 4.95 
Lordstown . 63 020.6 4.15 5.2 || Beulah ........ 43 —19 16.6) 0.48 6.0 Greenville .. . 61 6.84 
McArthur... 67 | —17 | 33.7) 7.81 8.0 Brownsville **.. 55 28 42.0) 2.47 1.0 Hallstead t... 50 — 2) 
MecConnelsville 70|—3 34.4 6.87 || 66 | —21 | 17.5) 14.5 || Hamburg......... 53 8 | 6.06 
Mansfield ¢...... 5.47 5.0 Burns (near) .... 55'—8 27.0) 0.79 |) 56 —4 4.25 
Mariettad. 66 6 38.0) 5.74 1.5 Cascade Locks .. 48 26 «37.8 | 10.63 3.0 Hollidaysburg. ........| 61 7 4.64 
Marion .... 63 | — 7 31.1) 4.04 1.0 Comstock **..... 55 28 41.5 3.36 4.0 Huntingdonat... 54 6 4.68 
Medina .... 30.8 4.27, 6.0 Corvallis .. 56 23° 39.4 | 3.82 3.5 Huntingdon d 4.60 
Milfordton 60 | —10 | 28.6) 5.21) 5.5 Dayvillet.. 7 |—5/|80.0/ 1.25) 6.2) Indiana......... 2.68 
Milligan ... 68 | —15 | 33.6) 5.78 11.0 Eugene.... 52 26 38.8 | 2.43 3.96 
Millport ... 63|—1 30.6) 4.47 4.8 Fairview .......... 56 26 7.87 5.2 66 8 | 7.57 
Montpelier .. 61 6 28.4 3.72) 14.5) Falls City.......... | 6.53 4.4 Karthaus | 2.00 | 
Napoleon.........- | 29.7% 3.84) 3.0) 49 —9 24.6) 0.90 9.0 Keating 3.26 | 
cc so 3.16 Forest Grove............ 56 14 36.4 3.85 4.0 Kennett Square......... 11 | 34. 4.31 
New Alexandria ...... 65 3 | 32.2) 5.28 3.0 Fort Klamath........... 38 | —10 | 19.0 | 2.01 | 17.2) Lansdale........ 3.86 
New Berlin........ 60;—3 80.1) 3.82 5.0 Gardiner ......... 43.8) 7.08 Lawrenceville ..... | —16 | 27. 2.10) 5.2 
New Bremen .......... | 8 | 33.3 3.28 1.0 Glenora ..........+. 18 36.8 | 11,71 6.5 53 8 | 4.27 | 13.2 
New Holland............ 65|—7 32.9 6.36 2.5 Government Camp..... 51 28.2 | 11.46 | 81-0 | 3.30 | 12.5 
New Moscow............ 4.79 2.2 Grants Pass at..... 19 36.3) 1.78 3.0 Lewisburg..... 48 —1 3.62 7.0 
New Paris...... 53 2 31.5 5.72 0.7 Happy Valley.......... —13 20.3) 1.17) 12.0 Lock Havenat......... 50 1| 8.99! 7.0 
New Waterford.........| 62 4 33.0 6.43 11.0 47 7 | 31.8 | 1.26 2.2 | Lock Haven’ ..........- 4.11 18.0 
North Lewisburg ..... 638|—2 30.0, 5.71 3.2 Hood River (near) 46 21 35.2) 3.72 7-5 || Lock No. 5.02 8.7 
North Royalton..... 62 0 30.1 4.33 10.0 Irvington..... ...... 8.60 || 66 7 5.83 | 11.4 
65 131.8 4.14 2.8 Jacksonville ............ 7 15 | 1.54 5.2 || Mifflin ........000 3.01 4.0 
Oberlin 64 731.6 3.60 4.0 Joseph 36'—8 18 1.80 18.0 Oil Cityt...... 9090060056 5.32 12.5 
Ohio State University. 66 | —11 32.8 5.34 1.0 Junction City*®......... 7 28 42 2.54 1.0 4.32 
Orangeville ........... 30.2) 4.06 6.0 Klamath Falls .......... 46 0 0. 66 6.6 Parkert........ 5.50 12.0 
Ottawa ..... 65 9 33.2 4.23 5.0 Lafayette **........ 24 39 1,92 2.5 Philadelphia oo 59 12 4.45 8.0 
64 —13 31.9 6.28 2.0 || 2% 2.22 35.2 || Point 4.15 
4.8 Lakeviewt........ ..... 50 |—10 23 1.40 14.0 | 53 11 5.95 | 12.5 
Philo ..... 64, 6.84) 3.0 Langlois 64, 7.09 Quakertown « eevee 55 4 4.20) 13.5 
Plattsburg............ 63 — 2 | 82.1) 5.30 —7 18 0.42 4.03 
Pomeroy ...... 68 | — 38 | 36.4 3.5 McMinnville . 51 12 | 37 4.17 2.2 48 1) 1.32 | 14.0 
Portsmouth @t....... 10.03 1.0) Merlin*®........ 44 18 31 2.08 5.0 3.22) 6.5 
Portsmouth ?...... 4 38.9 9.23 1.0) Monmouth *®............ 54 27 41 1.95 2.0 || Renovo 48 0 8.80; 7.2 
Richwood ............. 62/—1 30.8 4.57 1.8 | MOMPOC.... 53 23 «39. 2.94 8.0 || RIDGWAY T 5.04 19.5 
Ridgeville Corners...... 63) 2-2 3.48 44 «11 31 0.50 4.0 Saegerstown ........+++. | 61) —10 4.87) 14.1 
Rip Gi 1.6 Mount Angelt.......... 53 26 39 4.86 0.2 Salem Corners...........! 48 0 4.14 21.6 
Rittman ........... 63 --8 30.0 4.16 4.0 Nehalen...... 11.52 4.5 | Scranton............. O1—9 3.59 12.5 
Rockyridge..............| 5 | 80.1] 4.14] 14| 88.5] 2.0 || Seisholtzville 4.338 
Rosewood 63 | 1 30.4 4.49 2.0 Newbridge .............. 55 —10 21.8 | 0.62 8.0 Selinsgrove | 2 4.08 | 
—3 | 29.9)| 8.66 1.9 | Newport 56-2 43.4) 7.80) 1.0 | Shawmont .............. 3.97 | 14. 
5 | 31.5 4.39 1.7 || Pemdleton 56 10 34.0) 1.43 3.0 Shinglehouse...... 60 | —12| 26.6 | 3.27] 1 
Sinking Spring 35.8 7.07, 6.5 Riddles*®. 55) «38.5 2.29 38.0  Sinnamahoning......... | 2141... 
| 68 33.8 5.38 8.7 || Riverside. —19 19.8, 0.66 6.8  Smethport...... — 9] 26.9] 8.42) 
Springboro ....... 5.10 1.0 Salem>t. ......... | .. | Smiths Corners.......... 4.09 | 
Valley.......... 63 | — 5 | 32.6 6.02 1.5 Sheridan 55 17 | 40.8 | 3.82 5.0 Somerset 61 2 | 30.9 | 6.87 | 18.4 
Strongsville ......... 4.55 11.2 Silver Lake.............. 48 —9 23.4| 0.27) 2-8) South Bethlehem........ 49 | 81.6 
27.4) 4.61 12.0 5 28 | 40.5 | 2.58 0.2 South Eaton ............ | 54, 28.4) 8.93) 13.0 
70|—5 | 87.2 7.58 1.0 Siskiyou*®..... 18 32.7 | 2.90 29.0 | State College............ 55 0 | 29.2 4.40) 18.4 
64 8 32-0 4.75 3.2 Sparta 40 — 19.7) 4.20) 42.0 | 1.73 14.0 
Upper 64 732.8 4.14 3.0 Springfield **...... 50) 27 38.7) 3.07 | 2.0  Swarthmore...........-. | 55 13 | 33.1 4.08) 4.5 
61) 31.6) 3.97| 2.5) Stafford. 21. «37.6 | 3.89) 1.0) Swiftwater...........+.. |; 60 —1| 26.4) 4.35 )...... 
70 36.7 8.40 1.0 52 21 36.2 | 0.82 1.8 | 54 | —10 | 28.0, 2.52) 5.5 
Van Wert...... 6 30.2) 4.15 2.5 Umatilla ............ 0.31 4.0) Uniontown.....-- 61 10 | 34.9 5.62 7.0 
64 6 30.9 4.37) 11.0 38 | —17 | 17.6 1.11 11.0 Warrent 7 2.75 14.0 
64 6 | 31.4 2.57) 1.3. Vernonia.......... 14 | 35.9 4,32 6.5 Wellsborot 2.0) 1.72) 6.5 
Walnut ........... 5.27, 3.3) West Fork *®............ 48 38.2 4.87 7.0) West Chester............ 58) 9) 828) 4.21) 12.2 
65 | —12 | 32.2 | 4,42 2.1 || Westom.... 56 13 | 31.2; 2.51 | 7.2 | West 5.60 | 12.0 
Wauseon ...... 64 7 29.0) 4.28; 6.0) Williams................ 52 18 36.0) 1.72 1.5 58 9 | 32.0 3.91 | 13.0 
Waverly..... | 36.0 7.61 1.0 Pennsylvania. White Haven ...........| 50 3.07) 12.5 
Waynesville.......... 64 4 32.6 6.24 1.8 || 65 4° 30.1 | 4.05 |...... Wilkesbarret ........... | 49; 80.1) 2.47 5.0 
Wellington ............ 64 2/'31.0 3.62 3.3 Aqueduct .. 56 10 | 2.79) 7.8 5 | 31.3 3.76 6.8 
Westerville .. 63|— 9 33.4 5.54 2.0 Beaver Dam | 4:47 || YORK 55/ 11] 82.6) 8.67/ 9.1 
Willonghby 3.47 5.2. Bethlehem. 4.85; 7.5 Rhode Island. | 
Wooster dt. 64) 31.6) 4.10 2.0. Brookville t.. 5.22 9.9 2 29.4) 5.18 8.0 
Youngstown ...... 64 3 80.8 3.38 6.5  Browers Lock 4.39 |...... Kingston 54) 28.0] 6.88) 15.0 
Zanesvillet.... 5.51 |...... || Cameron ... 4.39 17.0) Lonsdale..........- 4.54 19.8 
klahoma. Carlisle..... 4.23 11.0 Pawtucket ..... 56 4 | 32.2) 3.89 9.0 
42.6| 1.20 Cassandra.. 3.79 13.5 55 1| 30.0) 6.01) 20.0 
64 9 38.0 0.94 Cedarrun....... | 6.25 2.0 Providence d.. 54) —1/ 27.8) 5.92) 21.5 
71 13° 41.4 3.58) | Centerhallt...... 50 1 3.89 10.0 South Carolina. | 
75 7 (39.0 4.17 Chambersburg 7 12 | 31 Andersont ......++-- 3.83 
Coatesville ....... 60 10 33.2 | 4.54 13.4. 17 | 2.20 
Fort Renot ........ 74) 40.4 3.66 Confluence 68 31.4 6.79) 19.0 Blackvillet .. 1.87 A 
7% | 15/408 1.69 || Coopersburg ............ | 56 8 | 84.4| 4.41 | 9.7 || 1.83 4 
Guthrie. . 71 7 36.8 3.49 Davis Island Damt...... 4.31 | 2.5 | Central....... 73 8 4.06 9 
Hennessey . 58 10 34.2 2.68 Derry Station ........... 65 4 | 32.6; 5.69 8.9 | Cherawat. .......- ooo] | 17 1.77 0 
HOpetom. | 2.65 4.13 |...... Cheraw os] 2.00 8 
Jefferson 72 8 | 38.7 2.32 Clemson College... .... 72 10 3.45 5 
Mangumt 70 7 40.6 1.36 Daashore 51 | —14 | 2. 2.57 8.1 | Darlington (mear) | 1.47 0.6 
Newkirk .... 72| 36.9° 3.90 | Dyherry 51 | —21 | 24 4.99 22.0  Edistot....... 1.13 
Normant.........+. 76 13 | 42.0 3.74 | East Bloomsburg ... 3.16 | 7.9 || 1.05 0.5 
72| 16 392 4.89 East Mauch Chunk.. ...; 52 30. 4.98 14.8 || 68 | 13 1.08 | 0.2 
Prudencet .........- 58 17 37.0 Easton 52 6 31. 4.71 10.8  Gaffneyt . 2.68 0.3 
Stillwatert............../ 71 12 | 38.0; 3.53 | | Ellwood Junctiont...... 4.77 7.0 Georgetown ¢.......... | 21 2.50 
Waukomis .... .......... 70! 12/ 88.8) 2.46 Emporium ............... — 4.54! 16.6" Gillisonville ........... 81! 15 0.25 
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Tass II.— Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature Precipita- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. Pahrenbelt ) 
| | 3.8 
Stations. 2.192 tations. = 3 
South € ° Ins. Ins. Tennessee—Cont'd. ° Ina. Ine. Texas—Cont'd. ° ° 
Greenville? ........ 7%| 15|42| 3.54, T. Elk Valley.............. 6 7.67 4.0 
Greenwood «16 | 47.4) 2.59 68 11 | 40.8 8.48 2.4 || 29 «34.6 7.88 
Holland 74) #1 “4.8 3.00 10 Fairmount *5...........- 41.4) 7.52 1.5 Menardville ...... ...... vw d 13 49.5 0.41) 
Kingstree @ .... 77 18 0.9 7. Florencet .........- 6s 18 | 45.2 8.82 1.5 || Midland ........ 17 46.6 0.00 
| 0.90 0.5 Franklin 17 45.0 7.7 1.5 Missouri City........ ... 2 M4 4.29 
Little Mountain...... Hl 0414.6) 1.80) T. 68 44.0 9.20 2.0 Mount Blancot.......... 78 11 42.5 0.08 
Longshore t ..... 47.6| 2.57| T.  Greenevillet...... 71 12 41.6) 6.12 3.1 New Braunfelst........ 7 2 (0.9 
Pinopolis®!....... .....| 72| 51-5| 0.57 Hohenwald t¢............ 116 44.8/10.35 1.0 Point Isabel*!. 8 T. 
Port 73 | 53.6) 0.23 69 15 46.6' 11.10 0.0. Rheinlandt...... 7| 45.4) 0.7 
St. Matt newst .. 18 51.4 1.06 Jonesboro*!...........-. (4 16 40.2 5.60 3.8 Rocksprings.. ..... 0.50 
72] 1814.0/ 2.48| T. | Lafayette ........... 11.11 T. San Antonio............. 81 568 0.50 
Shaws Fork 12 51.8! 2.24 70 19 45.4 9.07 2.0 San Marcosht........- 79 19 53.4 1.39 
Smiths 1.00 0.4 nnville+ coos] 12 | 45.7; 9.91 T. Sulphur Springst ....... 21 51.1 2.56 
Society Hill 74 2 | 48.9) 1.78 1.0 McKenzie? ..... 67 12 44.2 14.47 0.3 Templea ...... 24 50.0 2.36 
Spartanburg .. 72 4.0 2.78 MeMinnvillet ..........- 68 17 44.4 10.65 70 5 37.2 0.00 5.0 
Statesburg?...........-- 18|50.5| 1.48| 0.4 Maryville....... 8.10 1.0 Tyler ............. 7) 2496 482) 
Trenton ..........-- | 81-2) 2.10 . Newmarket **....... 90 | 15 | 2.6 | 8.08) 1.8 || Valentined 0.00 
Wathalla 43.6 4.08 1.0 Nunnelly 70 15 | 44.8 | 9.22 T. 78 2.05 
Winnsboro .... 74) 4.0) 2.20) T. Oak Hill*! ............ 69 16 43.5) 9.55 2.6 Waxahachiet....... 76 19 46.0 1.70 
Aberdeen t . 19.2 0.00 Rogersvillet ..... 15 40.9 6.44 3-5 Alpinet 0.91... 
Alexandria 6) 28.8) 0.16) 2.0 40.3 10.87 4.0 Blue Creek **............ 146)... 6.0 
Armour.. 0.2 2.0 St. Josepht 4.3 10.8 T. Brigham fo 46 
Ashcroft —20 2.1 0.40 4.0 Savannah. 4.8| 8.07 T. 38 —% 13.4 0.95 
Mo —11 18.7 0.00 Sewanee? ...... 423 7.12 20 Corinne 2 1.2 1.9 19.0 
Brookings t.... —5 2.2 0.00 Silver Lake —12 33.6 0.45 4.5 
22.4) 0.27 2.5 Springdale ........... 5 | 41.8) 8.78 1.0 Fillmore + ses 16.0 0. 
Castlewood ... 19.4 Sylvia ....... i 44.6 12.33 1.5 Fort Duchesne t. . 0.60 6.0 
Chamberlain 0 | 26.7 0.08 Tellico Plains? 74\ 4.4 | Gilest 45° 19.2> 0.909 7.0 
—12 19.0 Tullahoma t.........++++ 71 16 44.2 (7.04 35 —12 12.9 0.10 io 
| | || Clty 18) 48.4) 12.07 T. | Levant 4 —20 17.2 0.80 8.0 
Eureka ........ 2 2.0 0.00 Waynesboro ...... —32 12.8 0.83 3.3 
Forestburgt ............ 26 060 60 Teras. Minersville ....... ..... 42°16 17.0 1.49 14.5 
Forest 51 )—1/ 0.90, 2.0 Arthur City? 1.84 24 O77 7.2 
Fort Meade ¢..........-. 1.9 12.0 Austina..... 1.51 Mount Pleasantt...... 48 —12 21.8 0.70 7.0 
Gann Valley .......-.... 0/936) 7. | T. 73) 48.6 ...-... Ogden b...... 52 —12 24.2 10.5 
Goudyville 51 cece 16 45.2 0.70 2.5 Pabreah....... 483'—9 21.3 2.65) 26.5 
Greenwood 47 |—2/ %.4| 0.64, 6.5 Beeville 0.10 Parowant... 17 19.8 1.99) 19.8 
24.2/ 0.44) 82 Blancot........ 9 2453.8 1.13 Pinto ....... 18.3 1.28 225 
Highmore @ T. | T.  Boerne®!........ 51.9) 1.25 Promontory ...........--| 48 126 0.60; 6.0 
Hoteh Cityt T. | T. | Brasoriat 7 56.6 2.37 53 —17 19.8 0.82 
Hot Springs ............. 2.0 0.2% 7.6 Brenhamt.............. 7) Richfield ¢......... 21.6 0.70) 7.0 
8 —1 24 0.0 Brownwood ........ 48.4) 1.55 0.5 St. Georget............. 61 © 30.2 1.15 17.0 
Interior .. ......... 58 |—10/ 21.1) 0.50! 5.0) 181/492) 21.0 
Ipewich.... — 19.9% T. T. Camp Eagle Passt..... 233 55.2 «(0.06 nuns 39 —18 13.7 O80 8.0 
cess 46 0; 2.0 0.20 || 70 17 (42.3 «(0.30 3.0 Soldier Summit! ....... 4 —16 17.7 1.25 12.5 
so |—15/ 18.2; T. | T. | Coleman................. 76 48.0) 0.94 «1.1. 3. 0 7.0 
W.8 0.00 College Station.......... 73 69 —20 17.8 1.65 16.5 
Mitchellt............... 4 |—9/ 26.0!) 0.90 5.5 Comroe 73 58.9 «5.12 Vermont 
NOWIIM 0 B.0 0.10 1.0 Corsicana lt 79 21 40.1) 1.74 Bennington.............. | —21 21.8, 4.385) 15.0 
— 98.6) 1.50) 14.5) Cuerot 51.2) 1.05 Brattleboro .........-... 7 —15 2.4 5.99 37.4 
Parker? |—3/|90.7| 0.11| 1.1 Dallast. ............... 7? «18 46.8 2.39 T.  Burlingtont............. 43 —17 18.0 2.60) 28.5 
|—3/93.2| 0.15, 1.5 Dublint................. 74| 46.4| 1.58 ...... 4 —18 18-7 4.00 26.5 
Redfield T. Duval®?....... 85.6! 1.79 Enosburg Falls......... 2 30 13.6 4.56 36.5 
Rochford 59|—15/ 19.8 0.80 8.0 Emory. 81 48.8 3.60 Hartland ¢...............| 5.94| 41.5 
Rosebud 55|—3/25.8 1.20 12.0 Rstellet 15 46.4, 244 T. | Jacksonville ............ 40 —29 17.9 8.06 47.6 
Shiloh .... 97.0) TT. Forestburgt....... ..... 76 | 47.1| 3.85 ...... | Norwich....... 44 4.40 
1.15 | 11.5 Fort Clark.............-. 7% 52.2 0.00 St. Johnsbury ........... 42 —% 12.4 3.68 40.0 
Sioux 21.6 0.20 2.0 Fort MeIntosh........... 88 22 60.2 0.00 Vernon 46 —12 19.8 6.66 36.5 
62 3/ 27.8) 8.4 Fort Ringgoldt.......... 91 2 60.0) 0.00 44 —18 18.0 4.80, 29.0 
46) 0/1 96.4! 0.40) 4.0 Fort Stocktom..... T. || Woodstock.............. 16.4 6.30 47.8 
Watertown .. 33) — 19.0 0.00 Fort Worth.......... | 2.84 Virginia. 
41;—3 21.4 | 0.00 Fredericksburg*t!.... 744 18 50.8" 1.03 Alexandria.............. 61 15 36.2 3.46 3.5 
4) —1/ 21.2) 0.390) 3.0 76 7 46.8) 2.01 1.5) | 73 13 42.1) 1.61) 3.3 
y 0.00 Gainesville .............. 76 17 4.0) 3.60 0.5 Barboursville.... ..... 67 16 90.9 2.8) 22 
Tennessee. | 80° 16 50.4) 1.52 + Bedford City ............ 63 11 39.3 2.48) 3.0 
Andersonville........... 41.4) 7.98) 2.0 | 1.70 Bigstone Gapt...... 67) 5 40.4) 6.40) 2.3 
- | 14/458) 9.95| T. | Grapevine.............. «2 48.1) 2.44 1.5) Birdsnest*t!............ 7 420 «21.9, «(00 
Be aton (near) 73| 15| 4.98' Hale Centert............ 72 16 41.6) 0.30 3.0) Blacksburg.............. | 68 6 34.9 2.9 3.0 
u cove .cvces 4.12 3.0 Hallettsvillet........... 80 20 55.7) 1.57 Buckingham ¢.... .....- 67 11 37.6 2.00 3.0 
70) 10 45.6 12:01 T. 89 17 48.7 0.97 1.0. Burkes Garden.. 
Byrdstown 68) 15 423) 848° 1.7 | 97 |553| 4.58 || lees | 2.0 
70; 17) 45.6) 9.84 2.1 Huntsvillet ............. 7 | 22/51.8| 4.43 Clarksville ...... 1.55| 2.0 
Charleston 589 2.0 Jacksonville 15 | 58.0) 5.87 Clifton Forge .. 12 35.6 4.0 
44.2| 8.62 3.4 Lampasast 81 16 50.0) 1.46 | Farmville 63 17 39.4 0.65; 2.0 
©, | 76 51.0; 1.10 | Fredericksburg t.. 66 17 36.9 3.17 4.5 
Elizabeth nt | +4 ae Red Longview t . sO 20 49.4) 9.42 Grahams Forge ..... 67 | 8 36.2) 2.79 | 1.8 
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Temperature. Precipita- Temperature. Precipita- ‘Temperature. | Precipita- 
(Fahrenheit. ) (Fahrenheit. ) tion. (Fahrenheit. > tion. 
= a 3 
aa a | 5 aa | sa i™s 
= = A = a | & = & 
| | | 
Virginia—Cont'd. ° ° Ins. Ins. West Virginia—Cont’d. | © ° © | Ina. | Ins. | Arizona. Ins. | Ine. 
Hot Springs ...... 63 536.5 1.99 || 70 —5 | 37.8 | 4.45 |...... | Walnut Grove........... 0.40 4.0 
00000020 3.69 3.5 | Romney ..........00. 68 14 | 35.5 | 3.42 California. 
Lexingtont.............. 10/98.0/) 2.88| 2.5| 6.62| 7.6 | Point George, L.H...... 4.94 
62 11 | 36.8 2.79 4.2 Upper Tract..... 75 9 | 38.2 | 3.26 1.2 || Indiana. 
58 2/| 33.2) 4.24 5.0 || Weston ..... 67 90 | | Kansas. } 
Nottoway ....... 73 12| 41.9 1.43 3.0 Wheelingat......... 4.97 6.9 1.00 4.0 
Richmond (near)+....... 68| 15 | 40:7 1.72| Amberst................. 46 —4 20.3 1.00) 95 Kentucky. 
Rockymountt.......... 67 12 | 42.6 2.70 2.5 Bayfield | —1)| 22.1 | 0.80 8.0 | Frankfort.... ..... 2. T. 
67 13/41.7 2.9 | 39 2/23.8; 2.51) 16.7 Maryland. | 
Speers Ferry . 6.69 3.0 Brodhead | 44) —11 | 21.5) 1.96] 17.5 || Hagerstown........ 66 | 188) 
SpotisvilleT............. 76 16 | 42.2 1.64 1.0 Butternut —12 18.9, O.77| 7.8 Michigan. 
Stanardsvillet.......... 60 11 368 2.49 46 2 08.4) 6.63) 3.5 || Beommomla 54 9 (27.7 4.10) 18.0 
4 11 | 38.6 2.89 40 0 | 21.2) 0.55 5.5 Missouri. | 
Stephens Cityt.......... 65 13 36.0 4.12 Delavan.......... ...-| 40) —7/ 21.4; 1.50] 13.0 || Humansville............ 82.6 2.59) 9.5 
16 43.8 1.71 Dodgevillet 40 | —11 | 21.4 1.64 | 12.5 || Nevada ......... 9.2 
66 16 38.4 «(147 2.0 || Ban Claire. 36'—5 2.6 0.32 4.0 Montana. | 
Westbrook Farm ....... 65 40 17.6) 0.30 58 | —24 | 20.4) 0.21 )...... 
Woodstock ............ 3.90 1.0 || Pomd Lae 38 1 21.8! 1.08 56) —15 | 22.5 2.0 
cc 65 8 | 37.1 3.30 8.0 Grand River Locks......'...... 52 —34 15.8 0.20 .0 
Washington. 41 | —13 | 19.1 0.39! 4.0 || Radersburg............. 50 | —21 2.8 T 
4s 8 32.6 4.36 39 2! 22.6) 1.94) 16.6 Nebraska, | 
3 | 18.0 2,—12 19.4) 0.47 4.8 Benkelman ...... 0.45 4.5 
Cascade Tunnel......... 40 5| 25.2) 7.84! 69.0! Hillsboro................ 44 1 21.4!) 0.95 0.20 2.0 
Centervillet............. 58 5 31.8 0.71 2.1 || Kettosha ®™....... 2 BRB New Hampshire. 
48 23 36.4 1.92 5.0 Koepenick*t!.......... 40 0 17.1. 0.80 7.02 17.5 
Clearwater ............. 61 2 39.4 15.62 1.8 Lancastert ...... 44 22.2! 1.30 6.0 Nevada. 
Coupeville t 52 0.97 405 37 1 22.0, 3.59) 33.6 New York. 
49 12 | 31.1 3.40 3.0 Manitowoct............ 2 2 24.6 1.18 58 —13 | 21.8 3.26 |...... 
Eliensburg ............. 0 —5 W.4 0.36 ...... Meadow Valleyt........ 2 —8 19.0 0.40 4.0 |) 60 
Ellensburg (near) ..... 34 0 0.45 OB 44'—9/ 17.6; 0.02 0.2 Oklahoma. 
Port Simcoe f 53 8 27.6 0.40 cone 1.03 7.6 || Fort Reno 0.50 TT. 
Fort Spokane ........... 34|—9/ 21.2) 1.85, 18.5) Neilisvillet............. 36 | — 4/ 18.2 UB 0,48 
Grandmoundt .......... 49 20 37.6 3.43 New Holstein ........... 35 16.6, 2.45) 21.0 Oregon. 
19.3, 0.94, 11.0| New London............ 40 1 2.2 0.81 7-0 Forest Grove........ 0.2 
Kennewick ............ 4s 12 31.4 0.78 3.2 North Crandon .. ...... | 85 | —22 18.2)| 0.50 || 2.06; 20 
40 7 22.0 0.30 2 —12 0.08 0.8 || Lock Havena sled: 2.98 7.5 
41 4 2.8 0.85 T.6 || |; 42 1 21.2 0.80 4.3 Rhode Island. 
Loomis t....... 5 | 22.6 0.45 6.5.1) 383 —5 19.6) 1.55 56 8 | 32.4 6.25 4.5 
Madrone t¢..... 4s 24 38.8 | 2.21 2.0 Port Washington ....... | 47'—8 24.4) 4.00) 45.0 ‘tah 
57 20 39.6 5.64 2.0 Prairie du Chien ........ 53 1 2.3 0.89 conse 0,98 1.0 
Moxee Valleyt..... 87.1 | 0.75 7.5 Racine...... 7 6 | 26.6 3.51 | 34.5 Washington. 
New Whatcom ......... 18 38.2 1.69 O.5 || 0000 -| 43) —18 21.6) 2. 49 8 31.4 3.92 3.0 
21 38.2 «6.80 2.0 Shawano...... 0.48 5.0 Wisconsin. 
cone 7 | 38.3) 1.33; T. Spooner ......-... -| 39> —12/ 19.6) 0.7 0008 1.06 14.5 
Olympiat . 24 39.2, 3.96 1.0 Stevens Pointt......... 48 —1/19.8) 0.55 3.5 | 
cc 18 | 5. falley Junctiont....... 8° - 20.4 5 
2.57 18.8 41 0| 2.4) 1.15 3.2 EXPLANATION OF SIGNS. a 
Port Townsend ......... 55 28 40.6 1.09 0.8 Watertownt ............ | g8|—2/ 21.2; 1.56 15.0 * Extremes of temperature from observed readings of 
Pullmant......... 41 1 24.8 3.30 33-0 Waukeshat...... 38 5 24.2 2.34 0.8 dry thermometer. 
— 4194.8) 1.00] 18.8 || Wampacat | $8'—2 2.5! 0.74 2.8 + Weather Bureau instruments. 
50 25 | BB.6 Wausau 37 | 18.2) 0.84 8.5 A numeral following the name of a station indicates 
Shoalwater Bay*"’...... 50 BO 41.2 Westfield t ...... 39 O 21.1) 1.20 7.0 the hours of observation from which the mean temper- 
Snohomisht ............. 56 2 39.0 2.96 3.0 White Mound t.......... 7\|— 4) 2.0 1.10 7.0 ature was obtained, thus: 
Southbend .......... 26 40.6 7.40 1.2 Wyoming. Mean of 7a.m.+2p.m.+9p.m.+9 p.m. +4. 
Stillaguamish ........... 48 17 | 36.8 2.41 0.5 Atlantic City............ | 42) —19 11.8) 0.75 | 7.5 2 Mean of 8a. m.+8 p. m. +2. 
Sunnysidet ..... 45 11 | 27.9 0.40 3.2. Big Horn Ranch......... 46 —10 19.4 0.05 1.0 Mean of 7 a. m.+7 p. m. +2 
Union City t.......... 26 38.8 5.30 56 | —11 | 18.5 | 0.86 |...... 4Mean of 6 a. m.+-6p. m. + 2 
48 26 38.8 3.21 1.8 Fort Laramiet.......... 60 —24 24.0) 1.41 19.1 5 Mean of 7 a.m.+2p.m 
Watervillet......... ‘ 38 —6 16.9 0.10 1.0 Fort W ashakie... eT ee 46-17 14.4) 0.23 2.3 6 Mean of readings at a aan hours reduced to true 
West Virginia. Fort Yellowstonet ..... 39 —20 14.7) 0.31, 3.1 dail mean by special tables. 
3.79 4.0 47 | —40 (11.6; 1.55) 15.5 ean from hourly 1 readings of 
Beverlyt ...... 36.5 7.92 17.0) Laramie.......... 47 | —23 17.0; 0.05 |...... of 7a.m.+2 9p. m. +3. 
Bluefieldt........ 2 38.6 2.96 3.1 Lovell..... 56666060 44 —14/14.5 0.06 1.1 Mean of sunrise an 
Buckhannonat 6.74 10.0 Leek? 55 —6 2.6 0.70 7.0 Mean of sunrise, noon, sunset, and midnight. 
Buckhannon b........... Sheridan *?........ —7 2.0 0.50) 5.0 The absence of a numeral indicates that the mean 
Burlington t............. 34.7 B.87 Sundance 060008 ces 45 —5 18.6 1.20) 12.0. temperature has been obtained from daily readings of 
6.11 5.0| Wamasutter .........-.... 34 | —18 | 10.5 | 0.60 6.0 the maximum and minimum thermometers. 
SS covcces| 87 8 | 37.6 5.55 3.5 65 |— 31.1; 0.80; 8.0 An italic letter following the name of a station, as 
40.2 6.01 3.0 0. * Livingston a,” “ Livingston 6,” indicates that two or 
Elkhornt...... . osne cone 67 4 40.9 3.22 6.0 Ciudad P. Diaz picodninaes 80 2655.0) 0.02 | more observers, as the case may be, are reporting from 
| 4.99 5.3 Leon de Aldamas........ 79 27 | 56.9 | 0.00! the same station. A small roman letter following the 
Gienvillet.. 36.2 6.61 5.4 Puebla ..... | 26 51.8) 0.00 | name of a station, or in figure columns, indicates the 
Graftont ....... ecssvecse] 9 34.8 5.58 4.0 | Topolobampo*!......... | %| 50 61.6) 0.80 | || number of days missing from the record; for instance, 
a Green Sulphur ........... 65 0 | 39.0, 2.24 5.0 New Brunswick. | | denotes 14 days missing. 
nton 38.8 |...... : 7 
70 2/| 87.9 | 6.52 |...... | Mississippi, Agricultural College, December, 
63 6 | $8.6! 6.99 |...... | make total precipitation read 12.72 instead of 11.72 
Marlinton t..... 62 1/ 33.8, 5.61, 9.0 Le D, ber. 1897 Nore.—The following changes have been made in the 
; Martinsburgt........... 66 15 35.5 3.15, 2.0 le — for December, 1897. | names of stations: 
Morgantown dt.... ... 67 13 | 37.6 | 5.78 3.2 Colorado, Surface Creek changed to Cedaredge, and 
New Martinsvillet.....- 65 10 | 37.6 | 5.70| 20 | Hugo (near) to Hamps. 
67, 35.2) 3.91 | Alaska. Minnesota, Bonniwell changed to Lake Jennie. 
Point Pleasantt.......... 72) 31 87.4 8.04 26 4.60 | 12.5 Tennessee, Molino changed to Yukon. 
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Tasie II].—Data furnished by the Canadian Meteorological Service, January, 1898. 
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Edmonton, Alberta 


| Prince Albert, Sask. 
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Taste 1V.—Mean temperature for each hour of seventy-fifth 
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Taste V.—Mean pressure for each hour of seventy-fifth 
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VI.—Average wind movement, ete.—Continued. 
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idee: 


an 


Neate 


~ 


St- San 


c 


Pittsburg, Pa....... 


Philadelphia, Pa.. 
Phoenix 
Pierre, Dak..... 


Pensacola, Fla.... 
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OD 


Heros 


Die DS 


- 


= 


orton 


re 


Ser 


DM 


dad 
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, Utah.) 
eX..... 


St. Paul, Minn....... 
San Diego, Cal....... 


Sacramento, Cal..... 
St. Louis, Mo..... 


igiti 

Sees 
BESES 


Salt Lake Cit 
San Antonio, 


Ohio ..... 


2 
= 


Sandusky, 


DFE, LB. 
Iowa.... 


Sault Ste Marie, Mich. 
Sioux C 


Savannah, Ga..... 
Seattle, Wash.... 


Shreve 


Sica 28 
sumed 
SESE 
EEESs 
LERCH 


6.8 


Washington, D.C... 
Williston, N. Dak. 
Wilmington, N.C... 
Woods Hole, Mass 
Yankton, 8. Dak..... 


Wichita, Kans.. 


| | | | 
| | | 4 
$i sisi sl glial a) al al aj 4ig 
| | | | 
8.9 | 8.9/ 80; 80 81 87) 86) 83 82) 9.7 10.0 9.7 9.6 | 9.5 9.9 104 96 92; 86 81 84 82 92) 90 
10.8 10-7 | 10.7 10.7 10.8 10.4) 10.6 11.0 11.0 11.8) 11.8/ 11-8 12.1) 11-9 11.1, 10.5 95) 95 O98 OF OF 91! 
81) 35) 36 84) 81) 84) 31 53) 60! 6.0) 58) 59) 56) 52) 44) 35 2:9 | 4.1 
5.8 | 8.5 | 4.5/5.3 46 46 562) 51 57) 54) 58 7.0) 7.8) 86) 97) 103/100) 83! 65 55) 52 65 
7.4) 7.1) 7.5) 7.7| 7.5| 7.4 85! 9.7 10.0] 89) 92) 86 7.8| 8.0 84 89 85) 83 
64) 6 5. 5.7 | 
189) 14 6 1.7) 1 11.7 12, 1 1: 1 2.4) 
7.8] 7 8.0 8. 7.6 5 
7.9) 8 8.5) 8. 9.0 | 
9 5 5.6) 5. 6.0 
| 
| 6 6.0 5 7-8) 9. ¢ 6.4 
6.6) 7 7.3/ 7 7.5| 7. 5.2 
| 4.8 2 48) 4 4.7) 4. 48 
| 83) ¥ 6 86 9 9.0 9. 9 9.2 
2h | 27) 2 9 29) 2 2 2 2. 24 | 
0.3 | 86/89 7.97.6) 7.3) 7.5) 72) 78 7.4) 7.9) 85) 94) 
10-8 | 10.2| 10.5) 99 9.5 9.6) 100/101 10.6) 10.7 11.7 12:7 183 128 125 11.9/ 11.0 11.4 11-2 11.5 10.7 10.5) 11.2 
6.7) 64/ 68) 61) 61 62) 62) 65 66) 68) 67 7.0) 7.8) 7.7) 85) 85) 88!) 7.9) 74) 72 
$3/ 33) 34) 35 32 37 35) 36) 36) 40) 37 40) 52) 55) 60 66 63) 53 85 40 40) 43 
8.9 88 85 80 7.9 > 7.5 7.7) 7.7) 95 10.4 10.8 10.9 11.8 10.5 10.8 9.4! 7.35°85 83 7.5) 7.1) 8.9 
45) ma! 6.0) 47 45) 47) 8 7.2) 58 44 48 pol 5. 
10.0 | 10.1 | | 10. 1 8 | 10.9 11.1 12.3/ 12.3) 1 10.6 10.9 10.8 10.3 2] 10. 
Cal... 7.5, 7.2) 6. 5 6.5 7.0 6.9) 83 0 82) 87 7. 
San Luls Obispo, Cal. 2. 8| 32) 28) 31] 44] | 3 66 52 43 41 «4. 
Santa Fe, N. Mex..... 1] 4 0 59 64 7.9 38 38 41 Ho! 5. 
| 7.6) 7.8) 7.7) 80) 80 85) 88 87! 90) 96/103) 10.1| 10.2 10.6!) 10.6) 9.81 85 83 8.7 
82/81) 80) 85 83) 88 85) 89 87) 9.6 10.7/ 11-2) 11.1 11.5 10.0 82) 76 RT 
6.3/ 5.8) 57 5.6, 52) 5.0 5.0) 50 54) 5.5) 61 5.8| 61) 65 63 7.0 67! 66 67 67 6S 6S 64) 
6.6) 7.5) 74) 68) 68) 7.0) 7.8) 7.9) 87 98) 96 94/ 99/100) 95) 82) BS B2 84 84 84) 
6.9) 9.0) 93) 95 98 91 95) 98 99) 9.5) 92 10.1) 11.8 12.2) 129/124 11-8) 11-3/101 94 93 94 95 101 
4.5/3.8 4.6 7/34 8.6) 4,7. 4 4.7) 4.2 3.7 6 389 389) 41 
9.6 9.5) 96 %4 410.0 10.5 11 15 12, 10.9 | 10.2 10.1 10.0 9:2) 104 
1.5 11.7 11.9 11.9 1 6 12.0 13.9 13) 119 13, 1.7 12-1 10.7 19 
5.1) 5.3) 5.5 6.1 4.6 4.5) 4) 7.3/ 7.3) 7.1 6.4) 6.1 5.8 
5.0 | 7 5.1) 5.4 5/78 7.4) & slo 8. 5.7) 4.7 44 #42) 5.9 
4.6 15.8 | 16.5 14.6 414.6 15.1) 13. 13.5 14. 14.4) 14.1 14.2 4 14.2 14.4) 145 
0.1 10.1) 10.0 10.3 5 17 12.6 13. 13.3 13. 1.8 12.0 111 0 10.6 10.4 11.3 
0.0! 96) 87) 0 95 92) 9.5 9. 8.6) 7.9) 84 3°95 94 91 
8.9) 94) 9.4 11.5) 11. 0.4 9.1) 9.5 9.1 1 0.4 0.2 99 : 
| 3 4.4| 4.4 4/45 4.5) 4. 6.0 5. 5.5) 49 4.4 6 5.0 5.0 4.9 
2) 61) 65 66 65 66 65 60 63 84 99 10.6 10.6 11.0 10.5 92 84. 72/66/64 65 68 64 63 7.6 
7) 65) 61) 61 66 7.0 7.6 7.9 81 81) 87 89/100 98 96 95 87 81) 7.0 66 69 T4 TO 65 TT 
63/56 56 52 50 5.2 54) 47 52 53 5.3 59) BS 92 10.3 11.0 10.5 8.9 7.2 62 56 SS RT OBS) OGG 
8.6) 8.7) 86) 84 89 88 85 83 81 10.4 11.2 11.4) 11.5 122 120° 11.8 11:1) 92) 86 85 86 ORS 
16.5 | 15.5 17.5 16-6 16.6 16.7 17.7 18.5 18.1 18.0 17.5 17-5 17.5 17-2 16.2 15.4 15.8 16-1 17.38 16.9 185 181 
7.0 66 6.0 62 67, 65 69 72 7.1) 7.0 7.2) 79 89 90 89 8&3 6.4; 67 64 MB 7.1 65> 7.2 
{ 
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TasLe VII.—Resultant winds from observations at 8 a. m. and 8 P. daily, during month of Jonwary, 


Component direction from— 
Stations. 
N. 8. E. w. 
| 
New England. Hours. Hours.| Hours. Hours. 
Eastport, 29 8 | 9 27 
Portiand, Me..... piahnereeeneeees ewe 31 9 3 29 
Boston, Mass... .....- 23 13 8 34 
Nantucket, Mass............+- 29 14 10 25 
oods Hole, Mass.*..........-+00+- | 9 8 5 17 
Block Island, R. 28 10 14 28 
New Haven, Comm ........-.--ee00- 38 6 10 19 
Middle A tlantic States. 
Albany, N. Y......-- “el 27 19 5 19 
New York, N. Y.......-. 15 29 
Harrisburg, 16 12 21 26 
Philadelphia, Pa ......-....s.eeeeeee 26 11 12 27 | 
Atlantic City, N. J... ee 26 ” 13 2 
Baltimore, Md . 14 17 29 
Washington, D. Cc. ee 28 13 13 2 
Norfolk, V 2 15 23 19 
Richmond, 9 5 13 
States 
Charlotte,N. C .......-eeee-- 16 27 18 19 
Hatteras, N. Cc. 2 14 10 23 
Raleigh, N.C.... 18 15 11 30 
Wilmington, N.C. 13 18 13 32 
Charleston, 8. C..... 22 15 Ss 30 
Augusta, Ga........0+- 9 21 11 35 
Savannah, Ga.........+++- 14 22 10 30 
Jacksonville, 16 23 9 28 
orida Peninsula. 
Jupiter, Fin sess 18 22 13 20 
Key West, Fla ........--- 9 | 37 
Tampa, F a 23 16 | 12 25 
Bestern Gulf States. } 
Atlanta, Ga. 18 20 11 31 
Pensacola, Fla. 24 23 14 16 
Mobile, Ala ......... 22 223 11 19 
Montgomery, Ala..........- nena 19 19 13 25 
Vicksburg, Miss........-.0+-seeeeeee 18 24 20 11 
New Orleans, La..........-.++seeee- 25 2 15 11 
Western Gulf States. 
Shreveport, 15 23 24 20 
Fort Smith, Ark.. 10 10 31 20 
Little Roe k, 12 18 17 
Corpus Christi, Tex..........-.++0+- 21 17 6 12 
Galveston, T@X 18 22 4 13 
Palestine, TOS 21 22 17 13 
San Antonio, Tex .......-....+- +005 31 16 23 9 
Ohio Valley and Tennessee. 
Chattanooga, Tenn .... 2 23 13 2h 
Knoxville, Tenn ..... 17 18 14 
Memphis, Tenn 12 19 20 21 
Nashville, Tenn...... 19 20 14 24 
Lexington, 20 20 28 
Louisville, Ky...... 11 22 17 25 
Indianapolis, Ind 13 17) 14 33 
Cincinnati, Ohio .........eeeeeeeeees 10 16 2 25 
cus 11 17 17 31 
Parkersburg, W. Va........... 2 20 15 2: 
Lower Lake Region. 
18 15 30 
NEES & 13 26 33 
10 18 4 30 
Detroit, Mich.........-.....+0+ 2 18 16 29 
tpper Lake Region 
Alpena, Mich................ 20 16 6 32 
Grand Haven, Mich.........-.-.... 2 14 2 17 
Marquette. Mich................+.- 2 17 3 33 
Port Huron, Mich 15 26 12 23 
Sault Ste. Marie, Mich.............. 2 13 27 1h 
17 20 11 26 
ESS ee 20 17 10 31 


* From observations at 8 p. m. only. _- 


Resultant. 

Direction | Dura- 

from— _ tion. 

| 

° Hours. | 
n. 41 Ww 28 
n. 50 w. 34 
s. 37 Ww 10 
n. 69 w 28 
n. 45 w 21 
n. 85 w. 12 
n. 38 w 32 
n. 16 w. 33 
n. 60 w 16 
n. 6e. 9 
n.41w 21 
n. 51 w 6 
n. 45 w 21 
n. 43 w. 23 
n. 76 w. 12 
n. 31 w. 18 
n. 51 w. 13 
n. Ve. 11 
8s. 8w 8 
s. Sw. 11 
n. 45 w. 18 
n. 8lw 19 
8s. 73 w 20 
n. 72 Ww 23 
s. Bw 27 
s. 68 w 22 
s. 70 w. 20 
s. 8 
n. 34 
n. Ww 15 
s. 84w 20 
n. 2 
w. 8 
12 
s. 56e 11 
n. Be 5 
8. We. 9 
e. 11 
s. 53w 10 
n.74e 15 
8s. 12 
s. 4 
n.@Be 20 
s. w. 12 
s. 86 w. 14 
s. Sw. 7 
s. 84 w. 10 
8. 34 w. 14 
s. 36w 14 
s. 19 
s. 8 Ww 6 
s. 67 w 15 
s. 30 
n. 82w 7 
8s. 56w 18 
s. 6e 9 
8. BW 28 
s. }iw 2 
s. 40w 17 
s. 69 w. 22 
s. 63 w. 18 
s. 65 w. 14 
n. 81 w. 26 
n. 37 e. 10 
n. 81 w. 30 
s. 45 w. 16 
n. Be. 15 
s. 15 

n. 2w 2 


| 


| 
} 


Gresubay. 
| Duluth, 


Williston, Dak 
| St. Paul, 


Hannibal Mo. + 


, Sioux City, lowat. 
Pierre, 8S. Dak.. 


Stations. 


Upper Lake Cont'd. 
Wis 


Bismarck, N. Dak 


r Mississippi Valley. 
cusveses 
Davenport, Iowa ..... 
Des Moines, lowa...... 
Keokuk, Iowa........ se 
Sprin eld, T.. ‘ 


Valley. 
Columbia, Mo.* 
Kansas City, Mo. 
Springfield, Mo. 
Lincoln, Nebr. 
Omaha, Nebr.. 


Huron, 8. Dak.... 6600 
Yankton, 8. Dakt......... 
Northern Slope 
Havre, Mont......... 
Miles City, Mont 
| Helena, font . 
Rapid City, 8. Dak. 
| Cheyenne, Wyo...... 
WHO 
North Platte, Nebr 
Middle Slope. 
| Denver, Colo......... 
| Pueblo, Colo...... 
Concordia, Kams 
Dodge City, Kans.......... 
Oklahoma, Okla ........... 
Southern Slope. 
Abilene, Tex ......... 
anne. 
Southern Plateau. 
Santa Fe, N. Mex ......... SRE. 
Middle Plateau. 
Carson City, 


| Fort Canby, 


Winnemucca, 


Salt Lake City, Utah. ............ 
Northern Plateau. 
Baker Cit 
Idaho Fal 
Walla Walla, W ash.. 
North Pacific Coast Region. 
Wash 
Port Ange es Wash.*.. 
Seattle, Wash......... 
Tatoosh Island, Wash......... 
Portland, 
Midd Pacific Coast Region. 
Eureka, Cal . 
Redbluff, Cal. 
San Francisco, 
South Pacific Coast Region. 
Los Angeles, Cal ..... 
San Diego, Cal. 
San Luis Obispo. Cal 


_ Component direction from— Resultant. 
Direction! Dura- 
N. 8. B. from— | tion. 
n. 68 w. 1 
19 21 86 Ww. 28 
21 22 | 17 | 19 8. 6w. 2 
27 12 13 on. w. 20 
7 | 1, 8s. 73 Ww. 34 
| Si ee. 12 
9 8. 380w. 
18 10 19 29 «on. 51 w. 13 
12, n. 14 w. 16 
7 w. 15 
12 18 20 2 s. 49w. 9 
20 23 19 8. 45 w. 4 
17 20 13 2% 8468. TT w. 13 
8 | 8 10 w. 2 
14 17 200 23 s. Ow. 6 
7 5 10) 15 n.68w. 5 
24 12 18 Bi n. Bw. 13 
20 | 26 17 8s. 9w. 6 
n. 68 w. 
9 13 6 | 10. 8s. 45 w. 6 
18 21 38.37 w. 5 
17 w. 3 
6 9 6 | 16| 8s. 73 w. 10 
9 22 9 41 8. 68 w. 34 
7 38 9 | 21 8s. 21 w. 33 
10 30 2 41 8s. 63 w. 44 
17 10 10 39 son. 76 w. 30 
14 2 35 on. 72 w. 35 
35 14 wi 6. 78. 26 
7 11 9 37. 78 w. 29 
19 14 Tw. 8 
24 8 14 7 n.39w. 21 
| 29 n. w. 
30 16 14; n. 16 w. 15 
28 18 12 | 18 n.3lw. 12 
17 24 10 | 24) «688. 68 w. 16 
21 3 69 w. 4 
5 12 | 35 on. 46 w. 32 
33 13 22 | 10 n.3le. 23 
14 9 2 n.39e. 6 
34 6 8616 28 
22 02, @ | 16 nn. 6 
9 42 13 oi &. 7a 33 
40 15 2 13; n.24w. 27 
15 148. We. 10 
4 43 6) 18 8. 17w. 41 
11 14° 20 | 13 8. 79e. 16 
1 | 10 11 15 «8. 10 
9 | 22 11 8. 25 
11 | 33 12 23 4s. 6w 25 
6 14s. We 18 
12 17; s.15w 16 
20 17 21 | 18 n.45e 4 
37 7 n.l4dw. 
30 | 21 12 | 11 on. Ge. 9 
31 8 23 n. 33w. 28 
| 
17 | 24. n.3w. 
23 12 20 | 23) n. 15 w. 11 
38 4, 16) n. Bw. 30 


+ From observations at a.) m. only. 
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Tasie VIII.— Thunderstorms and auroras, January, 1898. 


= - = = 


a2 
co 


gates 


40 
| | | | — 
| | | | | | 
| | | | | | | | | 
B leave 7. { 
| 
Sums ....... 1 1/ 1) 1] 2 141 128 17°15 6 1, 1 10 37 40/23 81) 15 19 2233) 2 8; 0; 0; 0| 6/| .....| T. 
| 
{. 
7 
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. Taste [X.—Average hourly sunshine (in percentages), January, 1898. 
Percentages for each hour of local mean time ending with the respective hour. 
A. M. P. M. 
Stations. 
«a 3 5 6 ao 9 10 11 Noon 1 | 2 3 4 5 6 7 8 
f | 
| 
Baltimore, Md 20 37 54 66 73 75 67 65 53 45 
Boston, MASS. 33 48 53 64 O4 63 no 55 47 
, 3 11 22 35 45 51 44 36 20 6 
Charleston, S. C...... 17 28 36 52 66 7 60 61 54 52 4B 
Cheyenne, WYO Pe 59 69 76 78 73 72 7 65 68 62 
Be 37 39 59 66 63 MM 45 35 30 
Cleveland, ri 12 18 36 40 39 36 30 20 15 
Columbus, 20 20 25 34 35 28 31 26 2 25 
Detvolt, Mick. 12 19 39 47 53 53 52 42 25 2 
Dodge City, Kans 48 61 60 66 71 59 61 61 52 45 
Bast port, 35 39 49 ns 60 50 53 47 2 
0 6 11 25 31 31 28 22 11 9 
Cal 16 35 57 65 62 66 69 69 5d 46 
TOE sane _ 7 26 35 41 45 4s 52 52 46 42 
Harriabure, Pa coe 14 4 48 63 71 68 65 58 45 
P. | 39 38 49 53 58 5D 36 35 1. 
Indianapolis, Ind 23 2 2 30 38 45 41 41 35 40 
34 25 33 41 44 41 44 7 42 47 
We. 2 28 45 50 51 50 48 50 4 32 
0 32 41 44 47 45 38 39 34 38 | 
Los 60 65 63 70 70 64 67 66 61 58 65 
Minneapolis, Minn Me [neces 27 28 28 35 2 46 46 37 35 38 OF 
29 34 52 nD 59 59 55 58 50 45 
37 4 45 42 44 53 9 
45 45 47 60 59 53 D4 57 D4 
Parkersburg, Bs: 10 11 13 17 25 28 18 15 
PS 19 25 44 48 48 49 45 43 41 
30 40 nO 60 63 65 71 71 64 
0 2 15 35 34 34 35 32 17 
32 48 57 66 68 69 65 
Raleigh, N.C .... Te Ticeceslacsnentecsenn 20 34 52 58 64 63 61 7 55 
, 0 1 12 19 27 23 30 2 16 
36 41 5d 57 62 66 66 56 51 
36 38 49 48 50 53 57 57 54 
Salt Lake City, 40 39 47 53 56 51 56 56, 40 
28 52 79 83 81 S4 75 58 
Santa Fe, N. Mex ...... .. x _ 41 57 58 60 57 57 61 58 56 
43 58 60 63 65 65 69 62 5S 
| 4 6 11 26 35 37 30, 2 14 
Spokane, Wash 7 9 19 23 26 22 21 22 
Tacoma, Wash , 9 9 9 25 37 38 33 26 18 
chases 65 68 58 70 83 | 81 81 81 62 
25 17 30 38 49| 61 62 58 49 46 
3 44 #4 55) 45) 48 49) 47 
50 66) BI | 87 | 86 | 68 


Rev——6 


Hours of sunshine. 


Total 
| 2) | 
S | SB is 
Hours. Hours.| 
111.9 | 202.7 38 2 
116.9 | 316.2 7 
143.2 303.8 47 40 
171.2 | 803.8 56 43 
106.7 295.5 36 
19.0 279.9 68 
164.5 | 295.5 56 48 
84. 292.7 20 19 
173.2 318.5 51 
97.4 314.6 31 39 
207.8 | 298.4 70 55 
142.8 295.5 48 48 
27.1 303.8 42 39 
82.9 | 295.5 28 2 
81.2) 301.1 27 
207.2) 301.1 69 55 
144.7 295.5 52 
110.6 295.5 37 24 
179.3 306.5 58 BS 
140.2 | 295.5 7 50 
140.4 286.7 49 36 
53.3 | 205.5 18 18 
149.4 208.4 50 40 
168.6 309.0 55 46 
139.9 | 326.8 43 41 
148.8 301. 49 2 
133.3 | 279.9 48 46 
197.6 | 289.7 68 59 
207.4 | 202.7 7 42 
102.2 | 301.1 34 31 
57 
121.7 303.8 40 38 
257.4 334.2 V7 69 
130.8 | 311.8 42 43 
124.4 314.6 40 30 
| 
205.3 | 316.2 65 56 
806.5 30 
105.2 | 286.7 
133.9 | 311.8 43 38 
157.1 324.9 48 48 
6 | 298.4 45 40 
2| 289.7 43 37 
0 314.6 54 50 
208.4 53 50 
2 303.8 18 | 19 
5 | 301.1 40| 34 
2 318.5 62 57 
6 | 298.4 22 | 18 
4| 289.7 53) 49 
283.1 31 29 
9} 311.8 | 50 43 
1 292.7 17 16 
.7 | 303.8 42 
.0 |} 286.7 5O | 50 
2.8 | 298.4 48 49 
5 | 818.5 70| 68 
9) 306.5 67 | 44 
-7 | 311.8 55. | 55 
9.2 | 320.5 59 58 
0.2 | 276.2 22 2t 
51.3 | 276.2 19) «18 
15.8 279.9 2 20 
-9| 328.7 72 68 
138.4 320.5 43 | 44 
143.3 | 303.8 47| 49 
212.38 316.2) 67 64 
209.0 | 292.7 ve 67 


| 
i. 
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Quen X.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 
& 75 in hour daring January, 1898, "at all stations with gauges. 


Total duration. ge . Excessive rate. . 2 $8 Depths of precipitation (in inches) during periods of time as indicated. 
To 5 10/15! 20 | 80 | 100 120 
a From— & gs *\ min. min. wh. min. min. min. min. min.| min. min. min.) min. min. min. 


Albany, N. 
Atlanta, Ga....... 
Atlantic Cit N. oe 
Baltimore, 
Binghamton, N. Y.. 
Bismarck, N. Dak.* 


Cleveland, Ohio ....... 
Columbia, Mo..... 
Columbus, Ohio ......- 


© 


0.43 (0.59 0.76 0.96 1.06 


|'0.08 0.16 0.24 0.31 


Kansas Cit 11-18 6.50 p- m. 7.35a.m. 1.50 7.40 p.m. 8.25 p.m. 0.50 | 0.13 0.86 | | | | 

Nantucket, Mass...... 20 

Nashville, Tenn....... 0. 


Parkersbarg. W.Va... 
Philadelphia, Pa...... 
Pittsburg, Pa.*........| 
Portland, Me..... .... 


San Francisco, Cal.... . 33 


Vicksburg, Miss....... 14 0.97 . 

Yankton, 8. Dak. *... 


° Reserd aneemeiete on account of snow. + Self-register out of order. 


1 » | 2 ? | | 
Galveston, Tex.......- 17-18 11.30p.m. 2.57 p.m. 2.68 12.2%p.m., 1.16p.m. 1.44 
ai’ 
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Ts BLE XL precipitation, by: stations, for January, | 


£5 “Rainfall 2-50 Rainfall of 1 inch, 
=& | more, in or more, in one =& more, in 24 | °F more, in one 
hours. bour. | 
Stations. Stations. 
lels 
Arkansas. Inches. Inches. Ins. lassachusetts—Continued. 
Government Camp 11, 
Evansville 2.54 | 19-20 |...... Nehalem ......... | 11.52 
10.20 3.30 B-D | Do 2.80 21-22 
Paducah .......... 3.00 19-20 ...... | 2 60 
Pleasure Ridge Pa 2.79 | 22 ** | Palmetto 2:62 
Richmond Pervear 4.15 
2.65 \ 2.00 | 
Shelby City ... 2 
BE. tees 2.83 | 
Abbeville ...... 4.65 
Alexandria 3.21 285 | 
Ghenervilic. 3.70 | Trenton 
merville 
Lake C les 4.50 4.57 
Melville 4.00 | 2.64 
New Iberia. 5.50 Longview 8.60 
Oakridge 4.70 | "Washington 
‘ ‘assachuset 


| 
‘ 
. ‘ 


Chart I. Tracks of Centers of High Areas. January, 1898. 
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Ohart V. Hydrographs for Seven Principal Rivers of the United States. January, 1898. 
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